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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some Regular Contributors Include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Mike Bittner (W6MAB), Mike 
Murphy (WU2D), George Misic (KE8RN), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG) 


Editor’s Comments 


Fall and Winter Operating Events 

Now that it’s fall and/or early winter, there are 
many AM events coming up in the next 2 or 3 
months that are good to know about. 

The first one is the annual KWOJ Thanksgiving Se 
AM Bash, hosted by OJ, KWOJ in Colorado, on 
Thanksgiving Day, starting at 6:00 AM, 
Mountain Time and running about 2 hours, depending on enough check-ins, on 
3875. It’s a roundtable operation that’s always fun to join into. Depending on 
propagation, it usually runs about 2 hours, so listen for it that morning! 

In December, there is the Greater Cincinnati ARA 160 meter net’s annual AM 
night on December 28, 2017. More info is on page 46 of this issue. 

Then, on January 6, 2018, will be our annual KD@HG Heavy Metal Rally! 
There will be more about it next month in the December issue. 

Early next year on February 8th will be the annual “AM Transmitter Rally.” 
More info next month. 

On February 18th there will be the 2018 AWA Amplitude Modulation QSO 
Party. This is a full contest that’s sponsored by the Antique Wireless Association. 
In the January issue of ER we will have full information about this popular AWA 


event. 
There will also be a winter Classic Exchange “CX” contest, details will be 


printed at a later date. 
73, Keep Those Filaments Lit! NO@DMS 
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Another Look at the Bonomo K6AD Modifications 
to the Heathkit RX-1 Mohawk Receiver, Part 1 


By John R. Treichler, KJGSAV 
Banning, California 
jrcereichler@earthlink.net 


Overview 

Abouta year back, I acquired a Heathkit 
Mohawk from a seller on eBay and 
immediately set about searching for 
articles on upgrading its performance. 
Google was only able to find a few 
construction articles for this receiver, but 
I found real gold with the Thomas 
Bonomo (KGAD) series of three articles 
in December 1997, and January and 
February 1998 of Electric Radio. | was 


rapidly discovering the Mohawk needed 
some tweaks and I determined to apply 
the Bonomo findings and insights to my 
Mohawk unit. In the process I identified 
several more improvements and insights. 
These are added below. 

Here is a list of topics addressed in the 
Bonomo articles in Electric Radio: ' 

1. Change the AGC system from slow 
attack to a fast -attack/slow-release, with 
a further improvement utilizing an 
optional AGC amplifier. His discussion 
of AGC circuitry is worth the read. 
(Implemented in my unit); 


2. Add an AGC amplifier to accelerate 


gk! Se 


SE spt eek TY a a 


The classic (but under-performing) Heath RX-1 Mohawk receiver was introduced 
during 1958 and was produced until 1964. It was the first Heathkit ham-band-only 
receiver. Along with the TX-1 transmitter, it was the first one to wear the classic 
“Heath Green” colors. 
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the fast-attack performance. (Not 
implemented); 

3. Revise the S-meter circuit to draw its 
“signal” from the new resistors added to 
Saud, othe AGC 
(Implemented); 

4. Upgrade the product detector to 
include a separate BFO oscillator while 
retaining the existing 6CS6 mixer. 
(Implemented); 

5. Correct an under-performing ANL 


time-constant. 


Giteuitsero, operate properly. 
(Implemented); 
6. Install negative-coefficient 
temperature-compensating capacitors to 
Porrecerirequency drift. (Not 
implemented); 


7. Adjust audio R/C coupling to 
improve audio fidelity. (Implemented) 

8. Improve receiver-muting function 
(Implemented). 

Also, a subsequent article update was 
released via the California Historical 
Radio Society web site: ” 

9. Add Threshold AGC. (An adjustable 
AGC base-value above which the fast- 
attack/ slow-release performs); 

10. Download a Mohawk schematic 
identifying all his circuit modifications °. 
Changing the Automatic Gain Control 
and Revising the S-Meter Circuit 

The first item Bonomo addressed was 
the AGC circuit. As he explained, the 1.0 
Megohm resistor combined with the 
0.01puF capacitor yielded a 10mS time 
constant. Since the 1.0 M resistor is used 
both during charge and discharge of the 
0.01puF capacitor, the AGC is relatively 
“slow” to attack a strong signal, but 
equally “quick” to release permitting 
strong signals to overload the RF amplifier 
with all the attendant “splatter” problems. 
The goal is a “fast attack” and “slow 
release”. 


In implementing my version of his 
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AGC circuit changes I elected not to 
employ an AGC amplifier and just wired- 
in an additional 0.1 pF cap with 2.5 M to 
yield a 250 mS time constant ( t=2.5° x 
0.1 E° = 250 mS), and added a diode to 
rapidly charge the capacitor. I used a 
potentiometer (500k) in the 2.5M resistor 
string to retrieve the S-meter signal as 
Bonomo suggested. I continue to evaluate 
the performance of this 250 mS release 
time for my purposes, and will add 
additional capacitance if needed for 
slower AGC release. If a faster AGC 
attack is needed, I’ll increase the value of 
the 22 pF capacitor as Bonomo did or 
again consider adding the AGC amp. 

I also reduced the 10k cathode resistor 
(pin 1 of 6GBJ7 tube) to 1k per Bonomo’s 
suggestion to bring turn-on bias down to 
~ | volt (voltage divider: 150V x 1,000/ 
151,000 = 0.99V). 

Correcting the Under-Performing 
ANL Circuit (A Self-adjusting Series 
Noise Limiter) 

Bonomo provided a_ detailed 
explanation of the existing Mohawk ANL 
circuitry and discussed his fixes to its 
under-performance. I investigated the 
amount of resistance needed in the lower- 
leg of the voltage divider to yield good 
noise-spike silencing. As Bonomo 
explained, the original Heath noise limiter 
used 100-k ohms at the top of the voltage 
divider (used to bias-on the series diode) 
and an unusually large 780-k ohm in the 
lower leg rather than the theoretical 100k- 
100k ohm divider. I confirmed Bonomo’s 
noise distortion by tuning-in a noisy 
segment of the 160M band. 

Testing with a potentiometer (below) 
I determined that for my Mohawk unit, 
using 100k in both legs of the voltage 
divider, silenced the noise spikes and 
increased the signal/noise ratio according 
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minimal loss of volume. 


ue from the black electrical tape used too ed transformer 
wires in place. Choke unit heated-up and tape fell off. 


680K clippéd 
y and bypasse 


with pot. 


Wires clipped andthe ‘4g 
ends shrink-wrapped. 


SRS SSS SS . 


Figure 1: Use of a 75k resistor (higher values were tried) and a 100k pot to 
experimentally verify ANL voltage divider functionality as described by Bonomo. I 
determined (for my particular unit! ) that the “100k — 100k divider minimized signal 


loss while shorting noise spikes. 


to my ear. 

This annotated photo above is a nasty 
looking thing. I had temporarily wired- 
in the AVC/ S-meter mods plus hanging 
a pot to test for the best voltage divider 
values for the ANL circuit. Also seen here 
are unused leads from a new power 
transformer.’ This rats-nest will be 
cleaned up at the end. 

So, Pm using 100k-100k ohms for the 
voltage divider in the ANL circuit. I was 
impressed how well this self-biased series- 
diode circuit works for impulse noise. 
The circuit does halve the audio volume 
via the voltage divider, which may be 
why Heath engineers chose to increase 
the lower resistance in the voltage divider 
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accepting increased distortion for fully 
modulated AM signals. Equally possible 
is that the Heath engineers just overlooked 
the resultant ANL voltage divider values 
while attempting to adjust the pick-off 
voltage for the S-meter amp as Bonomo 
suspects. (My GR-54 shortwave receiver 
uses a similar ANL circuit but with less 
performance. This speaks to a re- 
examination of the GR-54 ANIL circuit 
another day and perhaps a quick note 
with the findings). 

I just jumpered-over the 680k resistor 
and snipped/deleted the other resistors. 
However, if one chooses to add the 
resistor-to-ground off of pin 6 (plate) of 
the 6BJ7 tube and delete the resistors at 
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| S-Meter Mods 


a ee ee ee 


GZ nae as Z 
I 3 £ Alternatively add 100K here and iY 
als ‘canner bolkise= 


remove all resistors per Bonomo 


mod article. ree 


To Grid of 12AT7 
Meter Amp. 


AGC Mods 


Figure 2: Partial Schematic Noting AGC Modifications and Spike Noise Limiter 
Changes: The threshold AGC mods are indicated but not wired on this schematic. 


the meter-amp per the Bonomo 
recommendation, remember to ground 
one end of the now unused wire lead to 
avoid adding an antenna to the wiring 
bundle. 
Threshold AGC 

In the Fall/Winter 2015 Journal article 
from the California Historical Radio 
Society’, Bonomo supplemented his 
earlier ER article with a description of 
Threshold AGC design and benefits. I 
elected to build his 14V voltage-doubler 
that tapped the 6.3V 12AT7 filament 
circuit for a source voltage. I built the 
doubler circuit onto a terminal strip as 
did Bonomo, and utilized one of my old 
transformer mounting holes to secure 
the strip to the chassis. (My new 
replacement transformer left six vacant 
mounting holes in the chassis, several of 
which were presciently available to mount 
new terminal strips). 
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I then dismounted the IF Gain pot and 
removed the attached three wires (black, 
yellow, orange), then soldered the three 
wires together to retain the Standby/ 
Receive switching function. The IF Gain 
pot was then rewired to receive the 14V 
from the doubler circuit, a 10k resistor/ 
diode series connection to the AGC 
wiring node, and a ground wire. Testing 
confirmed that the AGC voltage now 
varied from 0.5V (RF Gain at zero) to 
~14V when the IF Gain control was 
advanced to max. 

With a known-good functioning 
threshold AGC circuit, I finalized the IF 
Gain pot wiring (and wire color selection) 
prior to reinstalling the IF Gain control 
pot into the front panel. Last chance to 
ensure the pot shaft would rotate left-to- 
right to increase IF Gain. 

After reinstalling the IF Gain control 
solder 


and shrink-wrapping the 
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2 3s Pa ms 


Figure 3. This is the voltage doubler circuit proof of design confirming approximately 
14V output across a 10k resistor to ground. 


connection of the old pot wiring (Receive/ as described in Bonomo’s article allowing 
Standby) I tested the operation of the | the RF Gain control to moderate any 
new Threshold AGC capability. Itworked — overload/ audio-distortion from strong 


-14V Power supply a 


f ~_ 10K IF Gain Control 
Note: Existing 
F Gain Pot ? 
Orange/Yellow/ ail 
White wires Fi i 
tied together// oe Bs _ IT Works! 
- ‘A 3 2 


x 


p. mg Threshold AGC Proof of Concept. 


aes 4: : adel = * 


Figure 4. Threshold AGC Voltage Source Proof-of-Design 


6 Electric Radio #342 November 2017 


Pot Ctr. Tap lead 
to 10K and Diode 
to AGC common terminal. 


= 


— ‘This Shaft is not bent! 


6.3V Source 
14V Output 
(both yellow) 


IF Gain Control 

Black = chassis gnd. A a ie 
Yellow = 14V power. (No pink/ orange*w 
Green =.variable AGC Threshold voltage 


Figure 5. Final Bonomo Threshold AGC Layout 


local stations. (Interestingly, there is an 
almost inaudible “pop sound” when the 
IF Gain control is advanced past the 
signal-driven AGC voltage threshold, 
upwards or downward. No impact on 
operation, just interesting.) This is a nice 
mod. 
Upgrade the Product Detector 

I elected to use Bonomo’s separate BFO 
oscillator in conjunction with the existing 
6CS6 BFO mixer tube following many 
hours experimenting with the existing 
components to acquire a nice sine wave 
at the 6CS6 plate output terminal. All I 
accomplished was to verify Bonomo’s 
finding that a triangular wave (with 
attendant odd-harmonics) was about the 
best I could do with Heath’s BFO circuit. 

I proceeded to build my version of 
Bonomo’s MOSFET-powered separate 
BFO oscillator, with the only change 
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being the inclusion of a 100k-ohm 
g 
potentiometer to ease the selection of the 


best bias point of the MOSFET that 


provided a nice sine-wave 6CS6 output. 


Figure 6. This is the best available 
waveform at output of 6CS6 BFO mixer 
plate with original Mohawk components, 
same findings as Bonomo. 
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B+ Power 
lead 


Green lead to 
BFO Green Lead. 


Note 1; | found that | didn't need either 
the 100 Ohm in the green lead, or the 
180 pF across Orange & Black coil leads 
for stability. 


fBonomo osc. Asszenbly 
| os) MosFer-(w-chen) 


Note 2. | utilized the 100K pot. because it made 
adjusting the bias on the FET very easy to 
acquire proper start-up and waveshape. 


of To G5: 6656 Tube 


v 0.01 uF cap. 
Gu lead to 6CS6 
< \r tube. 
«ad 
tts i Found to be 


Optional in 
my specific 
tk of case. 


Surya ashe 


- FE aed teh 
(Batu ten ands _ 


Black wire connecting the two end tabs. 


Figure 7: Bonomo BFO Oscillator Drop-in Module on Seven-tab Terminal Strip: 
Potentiometer shown here permits exact bias setting for proper MOSFET oscillator 
waveshape. I wasted too much time trying my selection of resistors and checking 


waveform. 


Figure 8. Optimal waveform is shown at 
the 6CS6 BFO mixer plate using Bonomo 
oscillator circuit with adjustable 
MOSFET bias. 
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What is shown above is the result of 
some experimenting with the biasing of 
the MOSFET to acquire a decent 
waveform. I finally resorted to an old 
100k pot to be connected between the 
drain and source to quickly permit 
adjusting the gate bias. The pot tabs 
fortuitously aligned with three tabs on 
the terminal strip making attachment 
and wiring easy. To minimize any noise 
pickup from the chassis, I used a black 
wire to connect the end-tabs (numbers 1 
and 7) to ensure each end was grounded 
locally. 

After connecting the BFO module into 
the BFO mixer circuit and powering-up, 
I was able to quickly adjust the 
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potentiometer to provide a good sine- _ Journal, Fall/Winter 2015. Link to PDF: 


wave at the 6CS6 mixer output. I would 3. Link to PDF Schematic: 
have used a smaller less-obtrusive pot http://  www.californiahistoricalradio.com/ 
here, but this large thing was already in restorations/heathkit-rx-1-mohawk- 


receiver-improvements-thomas-bonomo- 
k6ad/ 

4. Treichler, J., KJGSAV, A New Power 

Transformer for the Heathkit Mohawk 


Footnotes: Receiver, Electric Radio #339, August 


Bonomo, Thomas, K6AD, New  29!7; pg- 19. 


Hee efor your Heathkit Mohawk, Electric 5. Bonomo, Ibed, California Historical 
Radio, December 1997, January and Radio Society Journal, Fall/Winter 2015, 


my parts box. And, it’s under the chassis 
and locked away in a steel case - who’s to 
know? 


February 1998. page 20. 
2. Bonomo, Thomas, KGAD, Making ooh . 
a_ Heathkit Mohawk RX-1 Usable, [Editor's Note: Part 2 is coming up 


California Historical Radio Society next month. ] 


http://www.californiahistoricalradio.com/ 
wp-content/uploads//2016/12/ 
CHRS-Journal-2015-Volume-34- ER 
No-2-T-Bonomo-Draft-v2.pdf 


HEATHKIT “MOHAWK” HAM RECEIVER KIT 


e All Critical Circuits Prewired and Aligned 
e Crystal Controlled Oscillators for Drift-Free Reception 


MODEL $ Q5 Shipped motor freight unless 
214°: otherwise specified. $50.00 de- 
RX-] posit required on C.O.D. orders. 


Outstanding results can be expected with the new ''Mohawk"" 
receiver which is designed to combine all the necessary 
functions required in a high quality communications re- 
ceiver. e perfect companion for the Heathkit se ee 


yr upper and __ bridged T-notch filter is employed for maximum heterodynd 

mbled, wired _—_ rejection. Complete accuracy is obtained with the use of 

and aligned front end assures ease of assembly. All critical built-in 100 kc crystal calibrator and the set features 10 d 

wiring is done for you insuring top performance. This 15- signal-to-noise ratio at less than 1 microvolt input, S-mete 

tube receiver features double conversion with IF's at 1682 kc | and many other fine features built-in for top-notch signa 
and 50 kc. Five selectivity positions from 5 kc to 500 CPS. A __ reception. Shpg. Wt. 90 Ibs. 


This is Heath’s introductory Mohawk ad from December 1958 QST. Note that Heath 


claims “drift-free reception” in the new receiver! 
p 
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The R-366/TRR-5 Receiver 


By Jim Hanlon, W8KGI 
PO Box 581 

Sandia Park, NM 87047 
w8kgi@arrl.net 


In 1979 I helped John Kucheravy Jr., 
of New Albany, Ohio, get his Novice 
license. He became WD8BBA. John 
started off with a Hallicrafters S-20 (non 
R) receiver and then graduated to an R- 
366. Sometime after that he moved on to 
still better equipment and gave me his R- 
366. I put it into my stack of projects, 
and when I moved to Sandia Park, NM 
in 1989 it came with me and took up a 
spot on my garage floor where it waited 
patiently until March 2017. I finally 
fished it out from under a pile of 
cardboard boxes that I’m saving to “use 


sometime, and I hefted its 85 pounds up 
onto my workbench for a look-see. 

Fortunately, somewhere along the way 
I had acquired a copy of NAVSHIPS 
91454(A), the Instruction Book for Radio 
Receiving Set AN/TRR-5. From it I 
gleaned the following information: 

The R-366/TRR-5 was made by the 
Espey Manufacturing Company, New 
York 21, NY, on Contract NObsr 43229. 
The front page of the manual says the 
contract was approved | May 1951, while 
page ili inside says the Date of Contract 
was 29 June, 1950, and Reference Data 
on page 1-2 dates the contract at 15 
March, 1949. (The date codes on the 
tubes are 1955.) 

The Espey Manufacturing and 


Electronics Corporation of Saratoga 


R-366. 


RA 
s 


a at a li 
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Figure 1: Front-Panel View of the R-366/TRR-5 HF Receiver 
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R-366/TRR- 5 


~.RADIO RECEIVER 
“SUPPLY: 115V 1260~ 


SERIAL QR 


ECEIVING GET AN/TRR-5 
“ MANUFACTURED FOR 


NAVY DEPARTMENT - BUREAU OF SHIPS 
Y CONTRACT B 
, ESPEY MANUFACTORING. CO INC 
- wy NESYO NEW YORK 
ey conan 


NObsr -43229 a 


Figure 2: Close-up of the ID Plate 


Springs, NY is still in business with a 
current web page. They describe 
themselves as “a Power Electronics Design 
and Original Equipment Manufacturing 
(OEM) company with a long history of 
developing and delivering highly reliable 
power products for use in military and 
industrial 
applications.” 
The entire “Radio Receiving Set AN/ 
TRR-5 is a general purpose receiving set 
designed for use as an entertainment unit 
or auxiliary communications receiver. It 


severe environment 


may be used at shore stations or on 
shipboard whenever a 60 cycle 115 VAC 
voltage is available. It is a locally 
controlled, 16 tube superheterodyne with 
a frequency range of 540 to 30,000 
kilocycles covered in five bands. It can be 
used on either CW (continuous wave) or 
MCW (continuous waves modulated with 
tone or voice) signals. The receiver is 
capable of delivering 5 watts of audio 
power to the loudspeaker with less than 5 
percent distortion. The equipment is 
ruggedly constructed for use under 
adverse conditions and is complete except 
for headphones and antenna. 

“Radio Receiving Set AN/TRR-5 
consists of the following components and 
accessories: Radio Receiver R-366/TRR- 
5, Loudspeaker LS-171/U, Case CY-851/ 


TRR-5, transportable group maintenance 
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parts, power cable, speaker cable and 
connectors for antenna input, scanning 
output, and audio output.” 

I have only the receiver proper out of 
this list, the R-366/TRR-S5. It is described 
as follows. “Radio Receiver R-399/TRR- 
5 is the main unit of Radio Receiving Set 
AN/TRR-5. The Marine Corps green 
finish cabinet is equipped with a carrying 
handle on each end of the front panel. 
Four shock mounts form the support for 
the cabinet. The receiver mounts in the 
cabinet on parallel sliding rails and is 
clamped firmly in position by four thumb 
SCIeWS. ... 

“The Scanning Amplifier is designed 
to provide a 72 ohm impedance output 
for a panoramic type spectrum analyzer 
without interfering with the operation of 
the receiver. For this purpose a high-mu 
twin triode, 6J6, with both sections in 
parallel, is used as a cathode-follower. 
The required signal voltage is fed from 
the plate of the mixer tube to the grid of 
the scanning amplifier through capacitor 
Ge bays a 

Other pertinent data about the receiver 
from the manual includes the following: 
¢ Dimensions, H/W/D, 14x 19 %x 19 
3/8 inches. 
¢ Weight 85 pounds 
* Coverage 0.54 to 30 Megacycles in 
five bands, 0.54 to 1.3 MCS, 1.3 to 3 
MCS, 2.7 to 6.5 MCS, 6 to 14 MCS, 13 
to 30 MCS. 
¢ Intermediate Frequency 455 kc 
¢ Audio output, 5 watts to a 600-ohm 
line or a 6 ohm loudspeaker, 6 milliwatts 
to 600 ohm headphones. Audio response 
-6 dB between 100 and 4000 cycles. 
¢ Power consumption approximately 125 
watts from 115 V, 60 CPS. 
¢ Tube lineup: 6BAG 1* RF amp, 6BAG6 
2°¢ RF amp, 6BE6 Mixer, 6C4 HF 
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Oscillator, 6BAG 1" IF 
amp, 6BA6 2 IF amp, 
6AL5S Detector and 
Noise Limiter, GALS 
AGC Rectifier, 6BAG 
CW. Oscihlatorsese 
12ZAT7 1% Aaa 
12AU7 2™4 AF amp 
and phase inverter, two 
6AQ5 push-pull AF 
Power amps, 6J6 
Scanning Amp (455 
ke output), 5SR4GY 
HV Rectifier, 0A2 
Voltage Regulator. 


There is a Hammar- 


lund-type single crys- 
tal filter between the 
output of the mixer 
and the input of the 1* 
IF amplifier. 


Curiously, the other 
triode half of the 


Figure 3, above, shows the R-366 top view with a convenient 
schematic on the cover over the rotary coil turret, and figure 
4, below, shows the set with the cover removed and the 


beautiful coil assembly. 
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Figure 5: Underneath, the components are neatly arranged and easy to work on. 


12AT7 1* AF amp is not used. 

The 0A2 supplies regulated B+ to the 
Local Oscillator plate and to the screen 
grids of the 1‘ and 2 RF amps and of the 
1* IF amp. B+ to the Mixer, 2"4 IF and 
BFO is not regulated. 

There is no signal strength meter. 

The headphone jack has no provision 
for cutting off the speaker when phones 
are plugged in. 

When I finally got this behemoth up 
onto my bench — I am 78 at this point 
and I try not to juggle too many 85 
pound radios any more — I was impressed 
by its physical appearance and design. 
Removing just the four thumb screws on 
the front panel allowed the entire chassis 
and panel to glide out of the cabinet on 
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wheeled slides that would have made any 
furniture maker proud. The physical 
design of the set itself was no simple, 
stick-a-few-components-onto-a-chassis 
job either. Instead of having a single 
chassis, it has three cast-aluminum chassis 
mounted side-by-side. Looking from the 
front panel, the right side chassis carries 
the IF strip through the BFO, detector, 
and first audio amplifier. The center 
chassis caries the two RF stages, the local 
oscillator and mixer, and includes an 
elaborate, four-gang, six-position rotating 
turret that encloses all of the coils, 
trimmer and padder capacitors for those 
stages. The left side chassis houses the 
remaining audio stages, the AGC rectifier, 


and the power supply. The RF turret has 
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Figure 6: Rear view, showing the various connectors and power input. 


a dust cover over it with a complete 
receiver schematic attached on top, and 
each of the chassis have their own separate 
bottom covers, held on by multiple, twist- 
lock screws. Things were so well buttoned 
up that despite having languished on my 
garage floor for 28 years there was no 
evidence of any incursion by the mice 
who share my garage with me in our New 
Mexico country home. 
Comment on the Type of Capacitors 
An initial inspection of the radio, 
topside and underneath, showed nothing 
of concern — no obviously burned or 
deteriorated parts. I then proceeded to 
check the manual-listed resistances on 
the terminal boards, one in the RF chassis 
and three each in the IF and audio/power 
chassis. Amazingly, everything checked 
out OK. I started to test the tubes, but 
gave that up after the first few proved to 
be OK on my trusty Hickok and after I 
had broken a 6BAG trying to get it out of 
its socket. Powering the set up with the 
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5R4GY rectifier pulled showed that the 
power transformer was still alive and 
well, the filaments and pilot bulbs lit up 
and the HV winding measured as it should 
on the rectifier socket. 

When I write a story for ER about my 
latest restoration project, I try to do it 
from the perspective of a reader who 
might be interested in acquiring the set 
and would like to know a bit more about 
it. The Espey R-366/TRR-5 Radio 
Receiver is a rather rare find. KF5CZO 
has information on it on an Internet site, 
including a serial number registry by 
Geoff Fors (WB6NVH), which has only 
eleven known owners or sightings. Geoff 
estimates, using a “German tank 
problem” formula, that approximately 
711 R-366s were made. Adding my serial 
number 342 to the data base refines his 
estimate to at least 342 units. In any 
event, there are at least a few of these 
around, so it’s worthwhile to have an ER 
review of them available. ER 
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Restoring a 1947-Production Hallicrafters 
S-36A/Navy RBK-15 
AM-CW-FM Communications Receiver 


By Larry H. Will, P.E., W3LW 


lhwill@verizon.net 


Introduction 

Thanks to my longtime ham friend 
Rick (KN3C), a very nice S-36A made it 
to my truck up in east-central 
Pennsylvania a while back and it was 
time to see what all it needed and what it 
could do. His set has the classic 
Hallicrafters “alligator” finished front 
panel. 

The predecessor Hallicrafters receiver 
was the S-27'. This particular late- 
production set (S/N HA-49987) is really 
the Navy version model RBK-15. It had 
a second 956 REF isolation amplifier in 
the front end to further reduce oscillator 
radiation that could cause interference to 
other ship systems and it also prevented 
nearby enemy ships from detecting the 
oscillator’s signal. 
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Once again I found the military version 
of the Operating and Service Manual on 
the BAMA Internet “Mirror site,” 
www.bama.edebris.com. 

The S-36A is a three band VHF set 
that tunes from 27.8 Mcs to 143 Mcs. 
Band 1 starts just slightly overlapping 
the upper end of the 20-27.9 tactical 
radio FM band used in WWII and Korea 
by the US Army Armor forces”. Band 3 
ends at 143 Mcs and covers the 100 to 
143 Mcs band, which was a good portion 
of the then-100 to 156 Mcs used by 
Army Air Forces*. Various web sites say 


that these sets were primarily used for 


surveillance. 

The set is single conversion with a 
5.250 Mcs IF that is switchable from 
narrow to wide band. This later 
production model is factory modified to 
allow use of the Hallicrafters SP-44 
Panadaptor for viewing the signals 


Figure 1: This is the front panel of a Hallicrafters S-36A UHF receiver. 
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received. The panadaptor’s tap-off point 
is from the 5.25 Mcs IF can’s primary 
from the plate of V-4, the 954 acorn 
mixer. My set has the panadapter 
modification installed. 

The Receiver’s Condition As-Received 

The set, as first received, was found to 
be in remarkably good physical condition 
considering it was over 75 years old. The 
entire front-end assembly was completely 
shielded and shock mounted on the main 
chassis. The “Sharp—Broad” switch 
controls the bandwidth by selecting the 
loading on the first three IF transformers. 

Separate 6H6 detectors are used for 
AM and FM reception. Went used on 
FM, the signal meter switches to become 
front-panel FM discriminator indicator 
to aid in tuning into wide-band, 200-kcs 
bandwidth broadcast FM. (Early 
broadcast FM did not have stereo or 
other service subcarriers.) 

A manual RF gain control and a 6J5 
tunable BFO, in the 5.25 Mc IF, provides 
CW reception. 

The set has an excellent push-pull audio 
system suitable for casual FM broadcast 
listening. 

The original AC line filter assembly 
was intact. The 2-wire primary power 
cord was connected directly to the line- 
filter input and was not in the best of 
shape. I replaced that cord with a new 16 
gauge, 3-wire cord. 

Mechanical Cleanup 

This receiver had a coating of what 
looked like soot that maybe came from 
being stored near a conventional oil 
burner. The soot had caused some pitting 
of the plated flat surfaces on the main 
chassis. It also had areas that showed 
evidence of having been handled by 
people. These looked like large 
fingerprints of darker and lighter areas. 
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Some of this cleaned up and some did 
not. 

The power transformer, the filter 
choke, and the audio output transformer, 
were all hermetically sealed and the paint 
was in acceptable condition. All of the 
mechanical switches were generally in 
good operating condition. The only 
special cleaning required was for the 
ceramic band-selecting switch. For 
reliable operation of the 955 local 
oscillator, the section “F” switch needed 
a bit of cleaning to reliably operate each 
time band 3 was selected. 

I also found that section “A” of the 
band switch had a cracked ceramic 
section, but the switch was operating 
reliably. I injected a small amount of 
“Gorilla Glue” into the crack and placed 
it under slight pressure overnight and I 
have had no further trouble. 

The shield panels on the VHF converter 
section, when viewed from the front of 
the receiver, have one section in an “L” 
configuration for the rear-left side, and a 
portion of the front is secured to the right 
panel and to the shelf of the converter 
with a total of ten 6/32 fasteners and 
sheet-metal screws. Removing this panel 
makes servicing and cleanup a lot easier. 
Also, acorn tube removal and replacement 
is greatly facilitated with the panel taken 
out. The alignment changes slightly — 
but can easily be compensated for until 
final assembly and touch-up retuning. 

The front panel was carefully cleaned 
with a mild dishwashing soap, as well as 
the nine Bakelite switches. Unfortunately, 
one half of the skirt on the band switch 
was broken off so I am on the lookout for 
a replacement. The switch still functions 
correctly, however. 

The tuning system for the main dial 
and the bandspread dial were found to be 
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Figure 2, Top View of the Receiver with the Tuning Unit Cover Off: The 6CW4 
Nuvistor preamp is in the lower-right corner, visible directly above the VR tube in the 
highlighted rectangle area. 


Figure 3, Close-up of Front End with a Side Cover Removed: V-16 is fastened to the 
removed cover. V-1 is mounted on the left-most vertical shield and V-2 is on the center 


shield. The visible acorn top is V-5, the 955 VHF oscillator. 
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Figure 4, Receiver Under-Chassis After Conversion: The B+ dropping res 


nel 


istor for the 


6CW4 preamp is located in the lower-left side in a highlighted rectangle area, on a 


terminal strip. 


in very good operating condition. All I 
did there was to carefully relubricate the 
shafts where they pass thru several 4" 
bushings so they would not bind up. 
Radio Troubleshooting 

The 110V-220V chassis-mounted, 
switch-selectable power supply utilizes 
an oil-filled, 3-section capacitor to filter 
the B+ and the VR regulated 150V supply. 
I found this capacitor was in perfect 
shape. Four “bathtub” capacitors were 
found and all were very leaky. I replaced 
them all with modern electrolytics. 

I utilized a variable auto transformer to 
set the AC input voltage so the filaments 
of the various tubes were all reading 6.3 


VAC. Initially the set “worked” but had 
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low sensitivity and not much audio 
output. I started a routine test series, first 
with resistors. I found quite a few that 
were way out-of-tolerance, some as much 
as 50% high. In the cathode circuit of 
V9, the audio phase inverter, the cathode 
resistors R12, R46, and R47 were way 
off. Replacing those, along with the 20uF 
bathtub, made a great improvement in 
audio. 

Since the set had low gain, I tackled the 
IF alignment. An accurate 5.25 Mcs signal 
was injected into the grid of V-2, the 
VHF mixer and stages were aligned as- 
per the manual for both AM and then 
FM. I noticed that, as found, on IF cans 
T10, 11, and 12, that one slug was way 
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out and the other was turned almost to 
where there were no more threads 
available. It turned out rather quickly 
that the slugs that were nearly out needed 
to be tuned in until they were positioned 
more like their neighbors. Performing 
this step really helped with overall receiver 
sensitivity. A true peak was now obtained 
on these adjustments. Transformer T13, 
the AM detector, and T-14, the FM 
discriminator, were adjusted again per 
the manual. AM seemed OK but FM had 
distortion and the discriminator meter 
was only deflecting one way and hardly 
any movement the opposite way and total 
movements seemed inadequate. Checking 
resistors in the discriminator circuit, | 
found that R42, a 220k feeding audio 
output to the “A” section of the AM/FM 
switch, along with R-54 (27 k), were way 
off in value. After changing those, I used 
an unmodulated 5.25 Mcs carrier and 
my RCA Senior Volt-Ohmyst meter to 
set the DC voltage to zero at the 
intersection of R40 and R41 by adjusting 
the T-14 secondary slug. T-14’s primary 
is tuned to center the unmodulated carrier 
frequency so it equally responded to 
positive and negative peaks of the wide- 
band audio. Upon completing that repair 
and alignment, the discriminator meter 
now had an easy zero when signals where 
tuned in, and good, clean, symmetrical 
audio was seen on a wide-band scope. 

I also found that the BFO signal was 
somewhat distorted and the plate voltage 
of V-14, the 6J5, was low compared to 
the voltage chart in the manual. I found 
that R-60, a 22k, 2-watt composition 
unit was very high in value. Replacing 
that cleared up the BFO. 

Both V-1 and V-2 showed marginal on 
my Hickok tube tester. Both of these 
tubes, along with the 955 oscillator, were 
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replaced and then it showed slight 
improvements in gain in each case. 

For the V-16 stage, I replaced the 4.7k 
grid leak, the 220 ohm cathode bias, and 
C-41, the antenna coupling capacitor, 
with NOS units to insure that the V-16 
stage was working as-expected. 

On band 3, [hada parasitic oscillation 
that came-and-went as the main tuning 
dial was rotated. I found that R-63, a 
4700-ohm, one-watt unit in the plate 
circuit of V5,a955, was out-of-tolerance. 
I replaced it. Its routing was a bit tricky 
but I managed to get ‘er done. In addition, 
dressing the oscillator plate inductor, L- 
1, and the plate connection socket away 
from other components tamed the 
oscillations. A 33 ohm parasitic 
suppressor resistor associated with the 
band 1 oscillator coil measured 66 ohms 
and was replaced. 

Image Rejection Utilizing the 5.25 
Mcs IF 

In the 1940s, the 100 Mcs to 156 Mes 
band was the bastion of military aircraft 
air-to-ground communications utilizing 
radios such as the SCR-522 and many 
other sets delivered up thru the 1950s. 
Spectrum reorganization, based on 
developments that occurred during the 
war years, and further development, 
coupled with patent battles, resulted in 
some ehitts/ in 
assignments above 29 Mcs that continued 
on thru the early 1950s, and, in fact, are 
still continuing today. Early wide-band 
FM broadcasting that started at 42 to 50 
Mcs was moved to 88-108 MHz. TV 
channel 1 that originally was proposed 
for 50-56 Mcs was dropped and military 
communications share significant 
portions of the 29.7 to 50 Mcs band with 
commercial, public safety, and business 
paging systems. 


major spectrum 
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Table 1: S-36A Image Rejection 
Performance 


Considering the relatively low IF 
selected for the S-36A and given that by 
the late 1940s a 10.7 Mcs IF was the 
choice for FM wide-band radios, one 
might assume the S-36A selection was 
probably a good decision considering the 
time frame. In any event, I wanted to 
check the image rejection performance 
of the 5.25 Mcs, especially on Band 3, 
where the inputs, as well as the image, are 
both in the 100 Mcs region. It turned out 
that the image rejection on bands 1 and 
2 were quite adequate, but not band 3. 
Table 1 shows the results. 40 dB is not 
sufficient to protect against 100 kW FM- 
broadcast signals from being heard via 
the image. 

Receiver Bandwidth 

After all the repairs and several 
realignments, the S-36A appeared as good 
as it would get. Back then, manufacturers 
did not publish equipment performance 
numbers, except perhaps RF power 
output. I spent a lot of time listening to 
aircraft air-to-ground AM activity 
between 118 and approximately 140 Mcs. 
The bandwidth of this receiver has two 
positions, “Sharp” and “Broad.” The first 


three IF transformers have fixed circuitry 
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to perform the bandwidth change. This 
feature allows either the AM or the FM 
detector to utilize either bandwidth. Of 
course, since aircraft and ground station 
operating frequencies are now usually 
assigned in 25 kcs increments, you use 
the “Sharp” position with AM detection 
to listen. The “IF-Sharp” bandwidth is 
still wide enough that, not only do you 
hear the tuned-to frequency, say 119.7 
Mes, but also 119.725 and 119.675 can 
be heard‘ at reduced sensitivity, but never- 
the-less heard, especially with aircraft 
overhead of the receiving antenna®. For 
FM, US Army tactical FM radio 
frequency-channel spacing, up thru early 
the early 1950s, was 100 kcs®. That got 
reduced to 50 kcs with radios such as the 
AN/PRC-25, which reduced the 
deviation to +10 kcs and sharpened up 
the receiver IF. 

Replacing V-16, the 956 RF 
Isolation Tube, with a 6CW4 for 
Improved Sensitivity 

The Navy requirements for utilizing a 
production Hallicrafters commercial 
receiver required that the unit had to be 
designed (or modified) to insure that 
signals from internal circuits, or any 
spurious radiation, would not be of such 
amplitude that other on-board equipment 
would not be degraded in performance 
from any new or modified equipment 
added to the ship’s total equipment list, 
or be detectable by enemy ships. I 
personally had an opportunity to attend 
an unclassified visit to one of the Navy 
centers in San Diego in 2009 to visit a 
site that was actively testing ship systems 
that would have been encountered in the 
1940s — maybe even at this same location. 

The simple solution for the S-36A that 
the contractor might have proposed — 
and that the Navy apparently accepted — 


resulted in an addition of a second 
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untuned 956 RF amplifier ahead of V-1 
to further increase the isolation between 
the internal circuitry in the front end and 
the antenna input terminals. This became 
“V-16.” The interesting thing about the 
configuration of the 956 is that the 
relatively low-impedance VHF/UHF 
antennas systems shown in the manual 
used twisted wire and coax, resulting in 
impedance values in the 50 to 300-ohm 
range. [his results in a great mismatch to 
the high-impedance grid input of a tetrode 
RF amplifier. 

The original receiver, without V-16, 
utilized normal step-up transformer 
windings on each band at the antenna 
input, resulting in a considerably better 
impedance match. The unmodified 
versions of the S-36 contained tuned 
input tank circuits for the three V-1 
bands, which made the RF input a better 
impedance match and thus produce 
higher gain overall. Since my receiver did 
not have the primary windings I had no 
way to test a straight S-36 to obtain RF 
performance data. 

For combat ships then and now, the 
isolation requirement is crucial to Navy 
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requirements, but now I think we are 
interested in utilizing the receiver with 
conditions that now are realistic in the 
2017 time-frame, that being casual 
listening in situations where undesired 
intercept is not a issue. So, having built 
several VHF-UHE converters for amateur 
radio, thanks to available schematics and 
layouts, it seemed to me that replacing a 
front-end tube that operated Class A and 
whose circuitry was not optimum was a 
good idea. Instead, I used a grounded 
grid Nuvistor amplifier that provides a 
better RF input match and some residual 
gain over the original circuitry. 

My solution was to add a 6CW4 
preamp. Figure 5 is the schematic of the 
simple, untuned 6CW4 grounded-grid 
amplifier. I made measurements by 
comparing the receiver’s main AGC 
voltage with my IFR 1000A generator 
supplying a signal. With the 6CW4 
operating and using the upper range of 
band 3 at approximately 123 Mcs, I set 
the generator output to 50nV and 
recorded the actual AGC voltage. Then I 
substituted the original 956 isolation 
amplifier, repeaking the antenna tune 
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Figure 5: This is the schematic for the new 6CW4 preamp, see the text. 
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and 500-ohm CT availability. 


knob slightly to account for stray 
capacitance in the input lead dress for V- 
1. The result was a loss of 6 dB of 
sensitivity on all 3 bands. In testing the 
new preamp, I noticed that at the upper 
end of band 3, the antenna tuning 
capacitor C2 in the V-1 grid circuit, was 
at minimum capacitance and probably 
was not fully peaking the input circuit. I 
made the connecting wire coming from 
the 6CW4 preamp output to the input 
connection on SIB common as short as 
possible and as far from grounded surfaces 
as I could and was then able to fully peak 
the input on band 3. There was no issue 
on tuning with bands 1 and 2. The 
desirable voltage on the plate of the 6CW4 
appeared to be around 70 volts. To 
achieve that value, I mounted a 51-k, 2- 
watt resistor on a new terminal strip 
under the chassis and connected the “hot” 
end to the HV end of R-4, a 10-k, 1-watt 
resistor that feeds the plate circuit of V1. 
After a through warm-up, the frequency 
drift is minimal, allowing extended 
listening to narrow AM aircraft channels 
without constantly retuning the receiver. 

In summary, the Hallicrafters S-36A 
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Figure 6, Close-up of the Audio Output Connector: The set has 500 ohm, 5000 ohm, 


was a fun, if not extensive, restoration. 
While it’s not equivalent to currently 
available all band receivers that can tune 
30-200 Mcs and more, never-the-less, it 
is satisfactory for casual listening. The S- 
36A will get a spot within my new 
receiving station group of various restored 
sets. 

Endnotes: 

1, See for one example; httoam 
gmcotton.com/ham taqdiae 
misc%20manuals/ 

and look for the S-27 manual. 

2. Armor Forces utilized 20 to 27.9, 
Artillery used 27 to 38.9 and Infantry 
used 38 to 54.9 Mcs. 

3. The Army .Air Forces SCR=92e 
utilized AM with 18 kcs channel spacing. 

4. It appeared that 119.7 was a local 
approach channel. Either 116.75 or 
119.725 appeared to be a somewhat 
distant enroute channel. 

5. Aircraft “En Route” stations and all 
other frequencies used in aviation are 
assigned by the FAA working with the 
LOR 

6. See US Army TM 11-600, SCR- 


508. ER 
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The National HRO-500 VFO: A Better Way 


By Tom Rousseau, K7PJT 
4179 Willow Flat Road 
Hood River, OR 97031 


tomr@gorge.net 


The National HRO-500 is arguably 
one of the most beautiful communications 
receivers ever made. Introduced in 1964, 
its undeniable eye appeal is likely the 
primary reason that many radios have 
survived and are sought by collectors. 
The ‘500 brought several technical 
innovations to market, and has the 
distinction of being the first solid-state 
communications receiver to provide 
reasonable performance. However, the 
siren call of this remarkable beauty 
G@meuises, thetidark side’ of its 
temperamental personality, such as the 
irascible synthesizer, the overload- 
sensitive front end, the point-to-point 
wiring of its scattered circuitry, and the 
petulant VFO. This article addresses the 
VFO; 

The ‘500’s designers chose to use 
ceramic variable capacitors for setting 
the VFO frequency trim and temperature 
compensation adjustments, perhaps at 
the of the company 
accountants. This style of capacitor, at 
best, is marginal for critical frequency- 
setting circuits because it is difficult to 
adjust precisely and tends to drift for 
several seconds after making an 


insistence 


adjustment. This characteristic often 
becomes worse as the capacitor ages and 
in the extreme case, it may never settle 
down, even with disassembly and 
cleaning. The setability and drift were so 
bad on my last ‘500 project that it never 
stabilized to my satisfaction. This was 
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extremely frustrating. Consequently, after 
careful consideration of the required 
components and available real estate, I 
decided that it would be possible to 
replace the ceramic variables with air 
variables. The result was remarkably 
satisfying, so much so that I felt obliged 
to share this modification with the ER 
readers. 

The modification uses off-the-shelf 
parts except for the simple fabrication of 
a pair of mounting plates for the air 
variables. The only other change that | 
made was to replace the 10 pF, N1500 
temperature compensating capacitor, 
C69, with an N2400, which may or may 
not be required in other cases. The final 
result was a VFO that was extremely easy 
to align with no setability drift. The 
operational drift was less than 70 Hz 
during one to 15 minutes warm-up, and 
than20%) Eig thereatter sover 
temperatures from 15° C to 40° C, and 
much better over several hours in a 
stable ambient 
temperature. The modification takes 
about 3-4 hours to complete and requires 
skillful work in tight quarters, but is not 
difficult if one is careful and does not 
rush the procedure. 

Modification Procedure 

The modification is best explained 

through annotated photographs. The 


procedure begins by disconnecting all 


less 


relatively room 


components connected to the ceramic 
variables, carefully bending them out of 
the way to create working space. Then 
the ceramic variables can be removed 
and replaced by the air variable stack-up. 
Once the new parts are physically 
installed, the disconnected components 
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can be reconnected, taking care to connect 
to the correct air variable tabs. 

Figures 1 and 2 show the before and 
after views of the VFO top and bottom, 
respectively. 

Figure 3 shows the before and after 
views of the VFO circuitry under the 
shield. 

Figure 4 shows the simple electrical 
changes. 

Figure 5 the required 
components and corresponding bill of 
materials. 

Figure 6 illustrates the fabrication of 
the mounting plates. 


shows 


Old Ceramic Variable 


eit 


New Air Variable 
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Figure 1: Top-chassis view showing the 
orderly appearance of the new air variable 
capacitor, replacing the old ceramic 
variable, C68, frequency trim. 


94 Electric Radio #342 


Figure 7 illustrates the simple 
modification of the air variables so that 
they will fit within the compact space. 

Figure 8 shows the necessary changes 
to the Q7 transistor socket to provide 
clearance for air variable C200. 

Figure 9 shows the stack-up of materials 
for mounting the air variables. 

Figure 10 isa tip that greatly facilitates 
the repetitive process of adjusting C200, 
the temperature compensation. 

So that’s all there is to it! Align 
according to the manual. If you decide 
that your “500 needs this improvement, 
I’m sure that you will be happy with the 
results. 


Old Ceramic Variable 


New Air Variable 


Figure 2: Bottom-chassis view comparing 
the new capacitor with the old one, C200, 
temperature compensation. 
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Figure 3: Inside the VFO compartment, 
the new capacitor stack-up compared to 
the old layout. On later ‘500s, the inductor 
L10 will have a mu-metal shield, making 
fora tighter but still workable workspace. 
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Figure 4: Both capacitors C68 and C200, 
5 - 25 pF, are replaced with a parallel 
combination of a 2 - 14 pF variable and 
a 10 pF silver mica capacitors. The new 
combination shifts the center adjustment 
range from 15 pF to about 18 pF. This 
should not be a problem in most cases, 
but if the air variable reaches a limit 
before proper alignment is achieved, then 
alter the 10 pF capacitor value 
accordingly to achieve proper alignment. 


Electric Radio #342 


Figure 5: The Bill of Materials: 


Qty. Description 


rd 10 pF, silver mica capacitors 
2 2-14 pF variable capacitors, 
Johnson 160-107-1 

2 Capacitor mounting plates, 
fabricated 

2 4-40, 1.25" screws 

6 4-40 nuts 

2 0.25" nuts for air variables 


Figure 6: The capacitor mounting plates 
are fabricated from 0.062" x 0.75" bar 
stock. Cut 0.625" width pieces, and then 
use the phenolic substrate from one of 
the removed ceramic capacitors as a 
template for the holes to be added to the 
plates. I punched the 0.062" and 0.25" 
holes with my Roper-Whitney hand 
punch. 
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Figure 7: The protruding tabs must be 
trimmed flush on the air variables in 
order to fit the tight quarters. 


C68 
variable capacitor 


plate 


we socket pins S 


Figure 8: The socket wiring for Q7 must 
be made more compact to create the 
necessary clearance for C200. This is 
done by moving the leads as low as 
possible on the socket pins, bending the 
pins over the leads and resoldering. 


C200 
variable capacitor 


Figure 9: The new components stack up as illustrated. Install in this order: screws from 
the top (should thread into existing holes), C68 mounting plate, 4-40 nuts to tighten 
the C68 plate to the chassis. Next, install two 4-40 nuts temporarily down several turns 
on the screws and loosely install the C200 plate. Then install the last 4-40 nuts to be 
flush with the ends of the screws, raise the C200 plate up to contact these nuts, and 
finally tighten the lower nuts against the C200 plate to secure. C200 must be mounted 
to its plate before mounting the plate. C68 may be installed later. 
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Figure 10, Bonus Tip: Adjusting the 
temperature compensation, C200, is 
facilitated with this added cursor and 
scale for reference, as several temperature 
runs may be necessary to optimize for 


minimum VFO drift. 
ER 
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The Swan 100Mx: 
A SSB-CW Transceiver from the Early 1980s 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


The Swan 100MXA Overview 

The Swan 100MXA solid-state SSB- 
CW transceiver is a very nice and compact 
unit that works well, covers 80/75, 40, 
20, 15, and 10 meter bands, and includes 
most of the functions desired for effective 
use on the low bands. The unit includes 
VOX and PTT operation, a 100 kHz 
crystal calibrator, receiver incremental 
tuning (RIT), and a noise blanker; it has 
1 kHz mechanical readout and a dial 
light. The unit covers 28.5-29.0 MHz of 
the ten meter band only. It has provisions 
to control a linear amplifier and to drive 
an external frequency counter built in. 
The RF power amplifier is broadband 
and requires no tuning; there is a driver 
and preselector tuning control on the 
front panel to peak up the receiver and 
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Figure 1: Front Panel of the Swan 1OOMXA 


low level transmitter stages. 

The unit came onto the ham radio 
marketplace in the fall of 1978 and was 
on the market for most of the rest of the 
time Swan stayed in the ham radio 
business. The 100 MX later became the 
100MXA and formed the basis for the 
very nice — and more sophisticated — 
Swan Astro 150 and 151 transceivers. 

The Receiver in the LOOMXA 

The receiver is of fairly conventional 
solid-state design with no strange design 
features. It has only a 2.7 kHz wide SSB 
filter for selectivity; no CW filter was 
offered or accommodated. Like the earlier 
Swan tube-type transceivers, the 1OOMX 
is-a single conversion design. Since the 


tunable variable frequency oscillator is 


not frequency switched on various bands, 
like on the multiband tube-type Swans, 
the VFO is premixed with a crystal 
oscillator to reach all covered five bands. 

The RF amplifier stage of the receiver 
is called a “preselector” by Swan; it has 


PRESELECTOR 
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tuned input and output circuits to aid in 
rejecting out-of-band signals. It uses an 
RCA type 40822 dual-gate MOSFET 
transistor as the RF amplifier in this stage 
that is used during both receive and 
transmit. Transmitter automatic level 
control (ALC) is applied to this stage to 
limit the output to the rated 100 watts; 
no receive automatic gain control (AGC) 
is applied to this stage. 

The IF amplifiers employ both bipolar 
transistors and an integrated circuit. AGC 
is used on the IF amplifier. A Motorola 
MC1496 double-balanced mixer IC is 
the product detector. These circuits are 
built on the same board as the transmitter 
low level stages at the IF and audio 
frequencies. 

The 100MXA makes no provisions for 
AM and no special accommodations for 
RT'TY operation; most SSB transceivers 
other than Drake overlooked the AM 
mode, anda mobile transceiver was rarely 
used for RTTY operation. 

The 100MX included a factory- 
supplied 25 kHz crystal calibrator. Swan 
apparently reached the conclusion that 
two divide-by-10 ICs were less expensive 
than the cost difference between a 10.0 
MHzanda 100 kHz crystal, soa 10 MHz 
crystal was used with two 74C90 ICs to 
divide the 10 MHz frequency down to 
100 kHz. A pair of flip-flop dividers 
count 100 kHz down to 25 kHz for 
accurate dial and band-edge setting. 

The Transmitter of the 1OOMXA 

The transmitter produces a nominal 
100 watts peak-output power from a 
push-pull pair of Motorola RF output 
transistors operating from a nominal 12 
volt automotive electrical system or a 
home DC power supply. For full RF 
output, the DC operating voltage should 
be 13.8 VDC; this is the nominal 
operating voltage of a 12 volt automotive 
electrical system with the engine running 
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and the battery fully charged. 

The front panel ON-OFF switch, 
ganged with the receiver AF volume 
control, does not turn off the DC power 
to the RF power amplifier section because 
the amplifier circuit can draw up to 20 
amperes, which substantially exceeds the 
current capabilities of the ON-OFF 
switch. This causes no issue, as the RF 
power amplifier cannot receive any drive 
without the low-level stages powered up 
with the ON-OFF switch on. Swan does 
note that the radio may draw up to 50 
mA of current when turned off; this will 
eventually discharge an automobile 
battery over quite a few days, but presents 
no issue fora vehicle that is used normally. 
My experience is that the current draw 
when the radio is turned off is lower, 
perhaps about 20 mA or less. 

Transmit-receive switching is handled 
by a conventional mechanical antenna 
relay and transistor switching of DC 
potentials to various circuits. Switching 
input can come from the microphone 
PTT line or the built-in VOX circuit. 
The front panel microphone jack is used 
for both the microphone and the key for 
CW. The VOX function gives semi break- 
in CW. The unit will keep up with CW 
keying rates beyond 30 words per minute. 

The Frequency Mixing Scheme, 
Readout, and Band Coverage of the 
100MXA 

Unlike the tube-type Swan radios, the 
100MXA uses a VFO that is not switched 
when changing bands and tunes a fixed 
500 kHz tuning range on all bands with 
about 25 kHz of tuning beyond the 500 
kHz range on each end; the VFO tunes 
5.0 to 5.5 MHz. Mechanical readout is 
to the nearest 1.0 kHz with the 1 kHz 
divisions nearly % inch apart. The 
100MXA tunes in the same direction on 
all bands, unlike the Drake TR-3 and 
TR-4, the Galaxy III and V, the Swan 
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Figure 2: This top view shows most components and the large rear heat sink. 


240, and the National NCX-3 and NCX- 
5. The Swan 100MXA does not change 
sidebands when changing bands and the 
user has a front panel switch to change 
from LSB to USB. The “Mode” switch 
also has a CW position, but it does not 
switch in a narrower CW filter like was 
offered on some Heathkit models and 
some other SSB-CW transceivers like 
Kenwood, Yaesu, Ten-Tec Signal One, 
and was included on the Swan Astro 150 
and 151 SSB-CW transceivers. 

The 100MXA only covers one 500 
kHz segment of the 10 meter band; it 
covers 28.50 to 29.00 MHz. This is an 
issue for operating CW on ten meters, as 
most CW operation takes place between 
28.00 and 28.10 MHz. A second issue is 
that the USA phone band now starts at 
28.30 MHz, rather than 28.50 MHz like 
it did for many years. Unlike many radios, 
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the Swan has no provision to add 
additional ten meter coverage. Most other 
radios at least had a way to add optional 
crystals to add full ten meter coverage. 
The Drake TR-3 and TR-4 had the 
coverage included with three crystals, 
each giving 600 kHz of coverage. Except 
for the Swan 400, all the tube-type Swan 
radios covered the entire ten meter band 
in one bandswitch position. The National 
NCX-5 and the Hallicrafters FPM-300 
had a separate switch to select the proper 
optional crystal. The Collins S-Line and 
KWM-2 had three 200 kHz bandswitch 
positions for ten meters, and came only 
with the 28.50 to 28.70 MHz segment of 
ten meters. The Heathkit SB-Line, and 
the HW-100/HW-101-100/HW-101 
and the HW-100 included 28.0 to 30.0 
MHz coverage as delivered in the original 
kit. When using the Swan 100MxX today, 
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the owner may want to change the 10 
meter band crystal from 43.0 MHz to 
42.8 MHz so the 10 meter coverage is 
changed to 28.3-28.8 MHz; this moves 
the 10 meter coverage to match the phone 
portion of today’s band usage. 

The 100MXA does not cover 160 
meters; much of the earlier and 
contemporary equipment did not cover 
160 meters until the Kenwood TS-520S 
came out with 160 meters. Many receivers 
covered 160 meters, but many 
transceivers and transmitters did not. R. 
L. Drake was the first manufacturer to 
include 160 meters in their modern Drake 
4-Line SSB-CW equipment, but not their 
TR-3/TR-4 transceivers. Galaxy, Swan, 
National, Hallicrafters, and Collins 
skipped transmit 160 meter coverage, 
making the opportunity for Dentron 
Radio Company to begin business making 
a 160 meter transverter. 

The Swan 100MXA does not include 
WARC band coverage. The 100OMXA 
came out at about the right time to have 
WARC band coverage, but I think the 
design of it was about done before the 
WARC bands were added, or at least 
defined and planned. The much more 
deluxe — and a bit later Swan 103BXA — 
does have WARC band coverage and it 
became available a while after the 
100MXA. The more contemporary model 
102BXA did not have WARC band 
coverage, but did cover 160 meters. 

The Swan 100MxX generates SSB with 
an IF that is approximately 9.0 MHz. 
The 8 pole crystal filter is actually centered 
at 9.00165 MHz making the two carrier 
oscillator frequencies 9.000000 MHzand 
9.003300 MHz. Since the signal 
frequency is subtracted from the output 
of the 5.0-5.5 MHz inductively tuned 
VFO (Swan could not call it a “PTO” 
because that was a registered trademark 


of the Collins Radio Company) mixed 
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with the various band defining crystals, 
the sidebands are inverted for all bands. 
Asa result, when the 100MxX is operating 
on USB onany band, at the IF frequency, 
the radio is dealing with a LSB signal. 
This is totally transparent to the user, as 
the Swan rig treats all bands the same. 

The Swan 100MX Makes a Small 

and Light Package 

The 100MX, and the later Astro 150 
and 151, are just less than 10 inches 
wide, 12 inches deep, and 4 inches tall. 
The radios weigh in at only 13 pounds. 
The 100MxX is a nice, compact package 
for mobile operation and a convenient 
size for home station use. The radio is 
large enough to be easy to see, tune, and 
operate yet small enough to be easy to 
accommodate. The power connector is a 
Molex six-pin type; a three-circuit phone 
plug is used for the microphone jack 
which also doubles as the key input for 
CW. RCA jacks are provided for an 
external frequency counter and to provide 
a transmit keying output for an external 
linear amplifier. An internal speaker is 
included in the 100MX, but an external 
speaker may be plugged into a 44-inch, 
two-circuit phone jack that will 
disconnect the internal speaker. A 2- 
ampere, fast-blow fuse is used to protect 
all the internal circuitry except the RF 
power amplifier. A shut diode provides 
reverse polarity protection if the user 
employs a 20 ampere fuse in the power 
feed to the 100MX, which Swan 
recommends in the operator manual. 
Output for a meter dial light is built into 
an antenna tuner such as a Swan ST-3. 
The Swan 100MxX isa nice radio that still 
performs well. I purchased manuals for 
the Swan 100MX at www.W7FG.com. 
They are of excellent quality and easy to 
use with a binding that allows them to lay 
flat when open and in use. 


ER 
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a 
J. B. Jenkins, W5EU, SK 
A Lifetime of Radio Art 


By Jay Miller, KK5IM 


J.B. Jenkins was born into a rural Ellis 
County, Texas family on December 4, 
1937. He departed this life on September 
20, 2017 at 79 years of age after a long 
and courageous battle with renal failure. 

He began his radio career at age 13 
when he made a small crystal receiver on 
top of a tuna fish can. Scavenging parts 
from a trash pile behind the radio shop in 
Waxahachie, Texas he built his first 
transmitter. He took the Texas Electric 
Interurban to the Dallas FCC office to 
sit for his exam. The examiner, legendary 


Gus Howard, passed him on the first try 
and J.B. was licensed as W5YPX. 
The old triode he found in the trash 


soon gave out and the owner of the shop 
found him digging around for a 
replacement. The man told him to quit 
digging in his trash but, noting the 
tenacity and interest in the young man, 
asked him inside where he showed him a 
box full of old parts and told him to take 
it with him. J.B. later started helping the 
man work on radios and did work for 
others sometimes taking a few extra days 
to “check out the rigs” on the air! 

The father of one of his friends, a 
somewhat wealthy man, told J.B.’s father, 
“Sam, you need to buy that boy a receiver! 
He’s really got a flair for that stuff!” The 
elder Jenkins was not too keen on J.B.’s 
hobby but bought him a new Hallicrafters 
SX-40B anyway. 

When J.B. graduated from 
high school in 1956, a man in 
the community arranged for a 
“scholarship” to Texas Tech 
University in Lubbock. J.B. 
attended for a year and then 
came home to marry his 
sweetheart, Margaret. The 
couple had met on the rural 
school bus and attended 
church together when they 
were growing up. They were 
married for 59 years. 

He took a job at the Citizens 
Bank in Waxahachie for a 
summer (J.B. was very good 
with math), all the while 
studying and learning more 
and more about electronics. 


The bank 


manager 


A fine portrait photograph of W5EU, made in 2014. 
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WAXAHACHIE, TEXAS, U.S. A. 
BOX 87 


WOYP 


J. B. JENKINS 


PSE QSL, TNX. 73 


The first QSL card for J.B. Jenkins at age 
13. 


recommended him to Chance-Vought 
Aircraft in Grand Prairie, Texas where 
J.B. worked for several years. When the 
company started making some layoffs, he 
found out that both Collins Radio and 
Texas Instruments were hiring and sat 
through a couple of interviews but went 
home with no job offer. A job offer arrived 


A 13 year-old J.B. Jenkins and his homebrew transmitter ca. 1950. As W5YPX he was 


by telegram from Collins Radio first 
several weeks later and he accepted. He 
worked for Collins for nearly 33 years 
and, after retirement, he remained as a 
consultant for five more years. 

At Collins, J.B. did quite a number of 
jobs. But he also was able to take 
advantage of the Company’s education 
assistance program and earned his 
Bachelors degree from the University of 
Texas at Dallas in physics and 
mathematics. J.B. worked on the assembly 
line and they quickly made hima foreman. 
His reputation grew due to his unique 
ability to quickly diagnose design and 
manufacturing problems. He quickly rose 
through the ranks as a troubleshooter 
and instrumentation expert working in 
most of the major divisions including 
commercial broadcast and high-power 


using borrowed receivers or ones he was repairing for other hams (making sure they 
worked). Eventually his father bought him a new Hallicrafters S-40B. 
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WSEU 


J. B. JENKINS 
1380 Bryson Lane 
Midlothian, Texas 76065 
United States of America 
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His final QSL card from Ovilla, Texas 
(postal address was Midlothian) 


transmitters. 

All this time he was increasing his 
experience in amateur radio. J.B. (J.B. 
was actually his only first and middle 
name) quickly earned his Extra Class 
ticket (W5EU) and worked himself up to 
the top of the DXCC honor roll where he 
remained until his passing. He had a 
passion for CW and worked extensively 
in both the HF and the 6 meter bands. 
Ham radio was a family affair as J.B. 
taught his wife Margaret the code and 
she was licensed as WG5NC and daughter 
Judy became WD5HJM. 

He was also a prolific 
builder. J.B. designed 
and built many, many 
high-power amplifiers 
using his own designs. 
Some were, perhaps, 
California Kilowatts 
on steroids but their 
Oe Daieauee trl Die 
characteristics were 
competitive with 
commercial rigs. He 
took pride in his 
workmanship and 
could spot potential 
trouble spots before 
they occurred. He also 
experimented with 
various antenna 
systems, eventually 
building a 4-square 
directable array for 40 
and 80 meters. 

Before his retirement 
in 1993, he began a 
serious pursuit into 
pre-war Collins Radio 


J.B. with his then-recently restored 30K at his Ovilla, Texas shack in 2001. We were 
getting ready for the second Collins Users Conference and opened his shack for the a 


bus tour. 
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The photos on this pare are examples of J.B.’s manufacturing craftsmanship. It is a 
crystal oscillator/amplifier rig of a cobbled design. Note the use of period components. 
The chassis was hand made as well as the engraved Bakelite feeder panel on the rear. 


equipment. Knowing a lot of the old 
hands at Collins, he began interviewing 
the engineers, making copious notes and 
spending hours in the Company archives. 
At that time there were very few 
“collectors” of the pre-war gear. J.B. 


began searching for available rigs. Finding 
few, he began remanufacturing examples 
for his own use from a vast parts 
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collection. One 
example was a 30J 
transmitter that he 
found in a scrap yard 
complete 
cabinet and power 
supply deck. He 
fabricated the rest of 
the interior 
components including 
a new RF deck casting. 
This fully restored rig 
was featured on the 
pages of this magazine. 

He also fabricated 
several other early Collins rigs that were 
virtually indistinguishable from the 
originals (but carefully “marked” so they 
could not be later passed off as originals). 
Above all else, J.B. Jenkins was a man of 


Withee 


integrity. 

In the late 1980s a young man showed 
up at his doorstep looking for information 
about Collins Radios for a book he was 
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J.B. and the author with the Sharkinskinger linear amplifier I built in 2012 under h 


eS 


is 


tutelage (and that of Butch Schartau, John King and Jack Sellmeyer). Many of the raw 
materials came from JB’s vast treasure trove. 


working on. For some reason J.B. took 
the young man under his wing and 
through their collaboration, two books 
on Collins equipment were published. I 
was that young man and during the 
ensuing years J.B. became one of the four 
men who most influenced my resurrected 
amateur radio career. Now, there are 
only two men left— and they know who 
they are. 

While I am at a loss over his passing, 
J.B. was more to me than simply a radio 
mentor and friend. His unshakable 
Christian faith made my own stronger. 
His knowledge, friendship, generosity 
and fellowship meant more to me that 
anyone can imagine. Over the past decade 
J.B. battled a rollercoaster of health issues. 
I saw him frequently and when we moved 
to our ranch in Crawford I called him 
and kept tabs on him and Margaret. 
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There was seldom a “brief” phone call 
with J.B.! When I could get up to see him 
he might be at the bottom of a cycle and 
on my next visit I would find him out in 
the hot barn sorting parts and feeling 
fine. 

We worked on many projects together 
over the years but later his “highs” 
gradually became less and less. Finally, 
with his dear family at his side, the Lord 
called him home. 

As we now sign “SK... W5EU” we will 
remember J.B. Jenkins asa friend, teacher, 
confidant, husband, father and faithful 
servant. His legacy in amateur radio will 
live on for as long as there are amateur 
radio operators. 


ER 


November 2017 35 


W.A.S. Butement (1904 -1990) 


By Ray Robinson, VK2NO 


robinson@tuberadio.com 


During World War II, scientists were 
required to develop new offensive devices 
and counteract enemy advances in 
weaponry. Alan Butement was in some 
of the many scientific teams, involved in 
the field of electronic engineering 
development in Britain. 

William Alan Stewart Butement was 
born in Masterson New Zealand on the 
18th of August, 1904. At age 8 years (in 
1912) the family moved to Sydney 
Australia. A year later, the family moved 
again to London England. He went to 
the University College School, graduated, 
then studied at University College, 
University of London. He studied physics, 
chemistry, and mathematics. He attended 
lectures by Edward Victor Appleton and 
received his B.Sc. degree in physics in 


1926. After 2 years of postgraduate 


Engineer Alan Butement 
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research, Butement joined the Signals 
Experimental Establishment (SEE), at 
Woolwich, as a Junior Scientific Officer 
in, L928: 
Radar 

In 1931, Butement and P. E. Pollard, 
at Woolwich, were considering the 
detection of ships at sea. They discussed 
the Fitzeau method of measuring range 
with pulses of light and a rotating shutter. 
They proposed a 50 centimeter 
wavelength pulsed radio transmitter, but 
the Royal Engineer and Signals Board 
informed them that “there was no War 
Office requirement”. They worked in 
their spare time, and gota set working. In 
their initial tests, they detected reflections 
from the metal base of a mast in the 
Woolwich Common. Then they detected 
a 6 foot by 2 foot sheet of corrugated 
iron, 100 yards away. They reported these 
results, but still “no 
requirement.” 

In 1936, a small cell of Army scientists 
was established at Bawdsey, working on 


there was 


coast defense radar. The team was lead 
by E. T. Paris, and included Butement, 
P.E. Pollard, and H. S. Young. By 1937, 
an experimental gun-laying radar was 
working on a 6 meter wavelength, and 
giving accuracy to within 25 yards. By 
1938, a GL set was ready for production 
by Metropolitan Vickers and A. C. 
Cossor, and by 1939, a total of 59 GL 
sets had been delivered. However, they 
were unreliable and inaccurate, and were 
superceded by the GL III centimetric 
Radar and the American SCR-584 set. 
In 1939, for coastal defense and 
detecting ships, E. G. Bowen developed 
a 1.5 kW pulsed radar operating on 1.5 
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The CHL Antenna (Reproduced with Thanks to Dunwich Museum) 


meters, and W. Eastwood used yagi aerials 
to detect ships ata 2 mile range. Butement 
mathematically calculated that to get a 
10 mile range, a power of 600,000 kW 
would be required, impossible at that 
time. His calculation method became a 
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standard procedure and was known as 
the “Radar Range Equation.” 
Butement devised a “split-beam” 
method (based on their 1931 
experiments) using a higher gain aerial, 
that enabled targets to be located some 
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twenty times more accurately than 
previously. A prototype was built by A. J. 
Oxford and W. Eastwood, and they 
managed to track the daily Harwich ferry. 
During an inspection of the establishment 
by Churchill and Watson-Watt in June 
1939, they were able to demonstrate that 
they could track a flying boat at 25 miles 
range. [he next day, Admiral Somerville 
“arrived” to view the equipment, for 
inclusion on RN ships. The CD Radar 
(Coastal Defense) was adapted using this 
principal, for U-boat detection, and 
became the CDU (Coastal Defence U- 
boat). It was found that it was also able to 
detect low flying aircraft, so they were 
slightly modified and became the CHL 
(Chain Home Low) radar. For night 
fighter aircraft, GCI (Ground Controlled 
Intercept) Radar, was initially set up with 
Gm ie 

Butement took charge of an Army 
group that developed a highly successful 
radar control system for the searchlights 
used by Britain’s coastal defense gun 
batteries. He also invented what became 
the standard method of controlling fire 
against shipping, using radar echoes from 
the splashes caused by shells hitting the 
sea. 

Tank Wireless 

In the First World War on the Western 
Front, there had been few occasions to 
use wireless for the coordination of tank 
movements. In 1931, Brigadier Charles 
Broad formed a complete brigade of tanks, 
and worked outa “drill” for rapid tactical 
movement, which was based on wireless, 
instead of visual signals (flags). The First 
Tank Brigade was formed under Brigadier 
Percy Hobart in 1934, and held exercises 
on Salisbury plain, and he believed that 
wireless should be understood by all 
officers, rather than just signals specialists. 


The scientists at Woolwich were tasked 
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to provide a wireless set for individual 
tanks on the move. This was to be the 
Wireless Set Number 9, and to be 
physically able to be mounted in the 
turret counterbalance, measuring 42 
inches by 12 inches by 16 inches. The set 
had to be stable in frequency, when the 
tank was in motion, have several 
frequencies, and it was realised that a 
large number of crystals would be 
required. During those autocratic times, 
design and construction was by the SEE, 
and industrial input was only required 
after the design was completed. 
Butement was personally responsible 
for designing all the tank wireless sets, 
and attended Hobart’s 1934 exercises on 
Salisbury plain. German military 
observers were also present, and Panzer 
exercises using wireless, took place in 
1935. Butement devised a new radio 
circuit to ensure that the transmitter and 
receiver were automatically on the same 
frequency to allow easy “netting” and 
without the need of crystals. The circuit 
used the BFO and the receiver oscillator 
to generate the transmit frequency. This 
was first tested in a modified WS No.9 
set. Butement then designed the WS 
No.11 to incorporate the new circuit. 
This radio thus became a transceiver, 
rather than a transmitter and a receiver. 
This set was designed with the 
cooperation of E.K. Cole, which was a 
break in tradition from the normal SEE 
procedures, and caused him a “good deal 
of trouble” with his masters. The set was 
constructed as a drawer in a case, so that 
it could be withdrawn for valve change 
and servicing. The WS No.11 was used 
in France in 1940, the Western Desert in 
1940, and also by the Free French in the 
Sahara in 1943. It was copied by the 
Australians and the Canadians. 


In 1937, a specification for a new AFV 
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radio was issued. It was to have a main 
transmitter and receiver, known as the 
“A” set (for regimental and squadron 
second 
transmitter and receiver known as the 
“B” set (for inter-tank communication), 
and also an intercom (for crew 
communication). Hobart and Butement 
conceived the idea of an “A” and “B” set 
in 1934. The existing radios were, the 
WS No.9, (too large for some tanks), the 
WS No.11 (inadequate performance), 
and the WS No.14 (too large and had 
poor range). The new set was to be called 
the WS No.10, but the name was changed 
to the WS No.19/24 as it included the 
WS No.24 as the B set. This was shortened 
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to the WS No.19. A prototype was 
designed by SEE, and another prototype 
designed by PYE. The PYE set was chosen, 
due to ease of production and lower cost, 
and it entered production in 1941. Due 
to the rapid development and production, 
there were some problems. In the Western 
Desert, a capacitor failed in the power 
supply due to the high temperatures. 
Butement and the Ministry of Supply, 
obtained a replacement from the United 
States, had them flown to North Africa, 
and fitted to all tanks. Several other faults 
were corrected, and incorporated into 
the WS No.19 Mark I, in March 1941. 
Large scale production ensued in Britain, 
and WS No.19 copies were made in 
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WS No.19, Mk1 


Canada, the United States and Australia. 
Microwave Communications 

In 1942, the Japanese captured the 
rubber growing areas in the Far East, and 
the War Office realised that there would 
be a shortage of cable for field trunk 
communications equipment. Butement 
was the Assistant Director of Scientific 
Research (Radio and Radar) in the 
Ministry of Supply, and was given one 
weekend to provide a solution. 

He followed some contemporary ideas 
on the possibility of applying centimetric 
wavelengths to speech radio. The French, 
Italians, Americans and Germans has all 
been testing and using point-to-point 
links, using single or multichannel 
systems, based on AM or FM, and 
multicarrier techniques. In 1931, STC 
had tested a cross-channel, two-way 
radiotelephone link on a wavelength of 
18 centimeters, and in 1933, they had set 
up a permanent R/T link between 
Lympne and St. Inglevert, ‘on a 
wavelength of 17.4 centimeters. 
Butement selected pulse-width 
modulation (PWM) rather than AM or 
FM and considered some research done 
by Baudot in 1874, regarding the 
interleaving of data, called time-division 


multiplexing (TDM). The system was to 
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be mobile and part of a chain as a relay 
that could be linked, and not just a fixed 
point-to-point system. Butement 
proposed a radio link using 8 channels, 
operating on a wavelength of 6 
centimeters, and using parabolic mirrors 
to generate a narrow beam. If the Germans 
intercepted the beam, they would assume 
it was radar. The Appleton Committee 
and the War Office approved the 
proposal. Butement was assisted by A. J. 
Oxford, E. W. Anderson, and J.G. 
Macmillan. T. Ramm and his team 
constructed a prototype, and developed 
contracts for production of the set. 

The result was the WS No.10, using 
multichannel, interlaced, pulse-width 
modulated speech channels, and intended 
for hilltop-to-hilltop communications. 
The set was developed by the Signals 
Development and Research Establish- 
ment (SDRE). PYE made the RF sec- 
tions, and TMC made the multiplexer. 
The set was tested between Ventor (on 
the Isle of Wight) and Beachy Head (in 
Sussex), 70 miles apart. After the 
Normandy landings, a Ventor to 
Cherbourg link was set up. Telephone 
cable laying could not keep up with the 
Allied advance, so the WS No.10 chain 
was extended to Belgium. Operators had 
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WS No.10 


not been trained in the 
use of this new equip- 
mente sony. G, 
Macmillan was put 
into uniform, and 
trained signalers in 
France, who previ- 
ously had 
handled line equip- 
ment. The WS No.10 
followed Montgomery 
to Luneberg Heath, 
where he accepted the 
surrender of the north- 
ern German forces. By 
that time, there were 
10 links stretching 
back to Brussels. 

The WSNo.10 was demonstrated to 
the US Signal Corps and Bell Laborato- 
ries in September 1942. This spurred the 
development of similar systems in the 
United States, the RCA AN/TRC-5 and 
the Bell Labs AN/TRC-6. 

Proximity Fuse (Fuze) 

Before the war, British, American and 
German scientists considered proximity 
fuses for torpedoes, bombs and shells, 
and several patents had been filed, but 
none proposed a realistic mechanism. 
P.M.S. Blackett suggested a photoelectric 
fuse for a bomb or a rocket. P. Rothwell 
designed an acoustic fuse for a bomb, 
intended to be dropped into enemy 
aircraft formations. 

In 1939, Butement was transferred 
from the Ministry of Supply, to the Air 
Defence Experimental Establishment, in 
Christchurch, Hampshire. He wrote a 
paper proposing a guided rocket, to be 
directed to an aircraft target, and 
detonated by a radio operated fuse. The 


only 
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Radar Applications Committee 
considered the weapon was too complex 
to develop at that stage of the war, but 
further thought should be given to the 
fuse. In 1940, a meeting was held at the 
Projectile Development Establishment at 
Fort Halstead, to discuss the best method 
of detonating a radio fuse. Present were 
several people, including J. Cockcroft, 
A. D. Crow, and Butement. He proposed 
that the shell and aircraft be plotted on 
radar, and a radio signal, detonate the 
fuse at the desired moment. He also 
proposed an alternate method, whereby 
the ground radar signal and the reflected 
radar signal, be compared and the 
heterodyne cause detonation at the 
desired distance. The second method was 
simpler. Butement, E.S. Shire, and A. F. 
H. Thompson further discussed the idea, 
and decided that the ground radar was 
not required, as the target would affect 
the oscillator in the shell, and cause 
detonation. Butement also proposed that 
the skin of the projectile actually be the 
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Proximity Fuses 


aerial, and have the radar set 
inside the aerial. 

A prototype 
constructed, and tested against 
a sheet of tin plate. Electrical 
and Musical Instruments 
(EMI) then made some fuses 
for testing. Butement and his 
team placed fuses on top of a 
60 foot wooden tower at 
Christchurch, and a Fairey 
Battle aircraft was ordered to 
fly at various heights over the tower. The 
results were measured, and the fuse was 


fuse was 


found to be effective at distances of over 
100 feet. 

The team moved to the rocket range in 
Aberporth in South Wales, and fuses 
were mounted in 3 inch rockets. A 
plywood glider was covered in aluminium 
foil, and suspended beneath a barrage 
balloon. The rockets were fired at the 
glider to pass at various distances, and 
half of them were successful, as indicated 
by a puff of smoke when the fuses 
operated. 

Cockcroft and PYE Radio performed 
tests on valves, that proved that they 
could be ruggedised to survive firing from 
a gun. In 1940, the Tizzard Mission took 
the proximity fuse to the United States. 
Vannevar Bush, Director of the Office of 
Scientific Research and Development, 
asked Merle Tuve to join the National 
Defence Research Committee, and take 
charge of the project. Contracts were 
negotiated, to test and improve the fuse, 
and ruggedise the battery and valve to 
withstand high acceleration, so that it 
could be fired from a gun. Contractors 
were the Bell Telephone Company, 
Raytheon, Western Electric, Hytron, and 
Toronto University, which developed the 
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battery. At one stage, a total of 700 
scientists were working on the fuse. The 
final fuse design was accepted in 1941. 
An experimental bomb was fitted with a 
proximity fuse, which was dropped in 
April 1941, and it detonated when 150 
feet above the sea. In August 1942, guns 
on the new USS Cleveland, fired shells 
fitted with proximity fuses and succeeded 
in destroying drone aircraft targets. 
Crosley and Sylvania were used for 
manufacturing. In January 1943, the first 
Japanese aircraft was brought down with 
a shell fitted with a proximity fuse. The 
fuse was kept secret in Europe, until it 
was used against the V1 in Britain in July 
1944, 

The US Government filed a patent in 
December 1943, on behalf of Butement, 
Shire, and Thompson. In 1965, Varian 
claimed prior invention of the fuse, but 
the claim was dismissed. 

The Barra Sonobouy 

Sonobuoys with a single hydrophone 
have been in use since the Second World 
War. Recognising the shortcomings of 
the existing systems, Butement and H. 
d’Assumpcao, in 1964, proposed a much 
more sophisticated sonobuoy, in a 
published report (Australian Defence 
Scientific Services Report RD/64 June 
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1965, Long Range Submarine 
Detection). This report outlined a new 
“directional” sonobuoy concept, in which 
Butement envisaged a cruciform array. 
d’Assumpcao modified the 
configuration to 5 radial arms. Barra is 
an Aboriginal word meaning “listening.” 
The report defined passive operation 
(listening), and also generating an 
acoustic stimulus (active detection) to 
reflect from the submarine and be picked 
up by the sonobuoy. In each case, the 
received signals are transmitted to an 
aircraft, to determine the submarine 
position and direction of travel. 
Between 1964 and 1972, feasibility 
studies were made. In 1972, development 
contracts were awarded to five companies, 
AWA for the electronics and compass, 
Electronic Systems and Management 
Services (ESAMS) for the airborne 
component, Commonwealth Aircraft 
Corporation (CAC) for the aircraft 
mechanical structures and_ air 
deployment, Plessey for the hydrophones 
and battery, and Cable Makers Australia 
(CMA) for the underwater suspension 
cable. In 1975, Australia and the UK 
agreed to joint development and 
manufacture, where Australia designed 
and manufactured the BARRA sonobuoy 
and the UK designed and manufactured 
the airborne receiver and processor. The 
acoustic processor, designated the AN/ 
AQS-901, was manufactured by Elliot 
Bros (later GEC-Avionics), in Rochester, 
UK. This processor has flown in both the 
UK Nimrod and RAAF AP-3C Orion 
aircraft. Between 1977 and 1982, there 
was the establishment of production 
facilities for high reliability sonobuoys, 
led by AWA along with the other four 
companies. The Barra Sonobuoy entered 
operational service with the RAF in mid- 
1980 and the RAAF in early 1981. It was 
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later 


The Barra Sonobouy 


used by the RAF in the Falklands war in 
1982. For over 30 years. Barra has been 
in service, and is still in use by the RAF 
and the RAAF. 
Post War 

In 1946 the British and Australian 
governments established a project to 
develop and test guided missiles in 
Australia. Butement was selected as 
deputy-chief of the project and moved to 
Australia with other members of the 
British team. A site in South Australia 
was selected as a test range and named 
Woomera (Aboriginal word meaning 
spear throwing device). This became the 
Long Range Weapons Establishment 
(LRWE). Some months after his arrival, 
he was appointed chief superintendent of 
the project. The village of Woomera was 
built and the main square was named 
Butement Square. 

In April 1949 Butement took up a new 
position of Chief Scientist within the 
Australian Department of Supply and 


Development. The project grew, 
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encompassing aeronautics and 
propulsion, and in 1955 became the 
Weapons Research Establishment 
(WRE), the head of which was answerable 
to Butement. 

Butement was one of three observers 
present on behalf of the Australian 
government, at the British atomic 
weapons tests, at the Monte Bello islands, 
Western Australia, in October 1952, and 
at Emu Field, South Australia, in 1953. 
Butement led the party that identified 
Emu Field and Maralinga as suitable 
sites for atomic weapons tests on the 
Australian mainland. 

Under Butement’s leadership, the 
Defence Scientific Service contributed to 
Australia’s military research effort. The 
civilian CSIRO (Commonwealth 
Scientific and Industrial Research 
Organisation) was barred from doing 
defence-related work. Butement was no 
longer a hands-on scientist but an 
administrator, however he continued to 
throw up ideas for others to pursue, and 
to encourage projects. Among the 
developments that he claimed to have 
himself initiated were a rocket engine 
that used a semi-solid paste extruded into 
the firing chamber as propellant, and the 
Malkara anti-tank guided weapon that 
was adopted by the British Army as 
standard equipment. This weapon was 
developed and tested in 1960 but ceased 
production in 1964. 

In 1966, not wishing to transfer to 
Canberra, he resigned his position to 
become, for a five-year term, Director of 
Research for Plessey Pacific Pty Ltd, the 
Australian subsidiary of the British 
electronics manufacturer. 

Butement was awarded the OBE 
(Order of the British Empire) in 1946 in 
Britain, and the CBE (Companion of the 
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British Empire) in Australia in 1959. 
Throughout his life, Butement loved 
working with his hands. In addition to 
his professional skills in electronics, he 
was an enthusiastic ham-radio operator 
and an adept carpenter, metalworker and 
mechanic. Butement died on 25 January 


1990 at Richmond, Melbourne. 
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Article Update: 


The Galaxy V Transceiver 


By Jim Miccolis, N2EY 
Wayne, PA 


The article The Galaxy V Transceiver 
in ER #340 has a description of the 
heterodyne scheme on page 36 which 
may be a bit misleading. 

The article reads: 

“The sideband inversion between 75 
Meters (LSB) and 20 Meters (USB) was 
made by generating an upper sideband 
signal at 9.000 MHz and mixing it to 75 
and 20 meters”. 

This implies that the sideband is 
inverted on 75 but not 20. However, 
sideband inversion when mixing doesn’t 
work that way. The only time sideband 
inversion in a mixer scheme happens is 
when the LO frequency is igher than 
both the input frequency and the output 
frequency. That doesn’t happen with the 
9 MHz IF and 5 MHz VFO scheme. 

The Galaxy V generates USB or LSB, 
as required, at 9 MHz, by selecting the 


14.0- 14.5 


appropriate carrier crystal. The VFO 
output is used directly on 80/75 and 20. 
For the other bands, the VFO output is 
first subtracted from the output of a 
crystal oscillator, and the resulting 
difference frequency is mixed with the 9 
MHz IF in a stage known as a premixer. 
This allows the same VFO range to be 
used for all bands, but results in reversal 
of tuning direction and/or sideband on 
some bands. 

The full scheme (all frequencies in 
MHz) is shown below in table 1. 

The “Sideband” switch is marked 
“SB1” and “SB2” and there are indicator 
lights to show the actual sideband, because 
the same setting of the switch may result 
in USB on one band and LSB on another. 


ER 


VFO 
Direction | ™ebsnd 


Table 1: The Galaxy V Mixing Scheme 
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meter Angel Music! 


The Greater Cincinnati ARA 160 meter 1936 net will hold its annual AM night 
on December 28, 2017. The net is normally conducted each Thursday at 9PM 
EST in LSB but on the last Thursday of the year we switch to AM. The official start 
time is 9PM EST, however on AM nighta pre-list of check-in will be taken starting 
at 6PM EST. The frequency will be 1936 kHz as usual. 

This net, founded in 1936 and revitalized in 1986 on the 50th anniversary of 
the GCARA, is one of the oldest nets in the country. AM rigs of every vintage and 
description are welcome. Please join us December 28th for some “gud ole” 160 


Dear ER, 

I read with interest the article in Electric 
Radio #340 on cleaning band switches. | 
have a National NC-300 that has a similar 
problem, and has not responded to 
DeoxlIT. 

The only comment I have is that you 
should NEVER use sandpaper on any 
switch contact. This is not my idea, I 
learned it from Chris Sarros, WOSAP 
(ex-W9SAP), who was chief engineer at 
KMOxX Radio in St. Louis when I worked 
there. Sandpaper leaves microscopic 
grains of grit in the surface of the contact, 
and the contact quality degrades rapidly 
after using it. Instead, use crocus cloth, 
which is available from McMaster-Carr 
(www.mcmaster.com). Crocus cloth will 
remove corrosion and dirt, but will not 
cut the metal of the contact. For my own 
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problem, I am going to try to use a wood 
skewer and slit the end and insert a tiny 
strip of the crocus cloth and glue it into 
place, and then try to clean the contacts 
with that. 

Anyway, THANKS to the author for 
writing the article in Electric Radio. 


73, David R. DeSpain PE, WOBCG 


New Power Transformer for the 
Mohawk. [ER #339, August 2017] 

Hi John, 

Nice write-up about the Mohawk. 

You could try using a 5R4G rectifier 
tube if you have one handy: it has an 
approximate 67 volt drop as opposed to 
the 5V4 25 volt drop... you may be able 
to eliminate your dropping resistor. Just 


a thought....73, KAIDD. 
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More About the August 2017 
Electric Radio Cover Photo 


By Charlie, W4MEC, in NC 

“Yes, that is part of the old Adcock 
navigation system. When | first started to 
work for the FAA in 1970s, a similar unit 
was still in use in Jacksonville, FL but it 
had been relocated to a new location with 
only one tower and reduced to operating 
-asa Locator Outer Marker, running about 
400 watts out to a single 100 foot Rohn 
25 tower. Prior to that, it was in the 
center of a 5 tower array that gave you a 
letter A ora letter N signal depending on 
the direction you approached it from. 
Right on path gave you a steady tone with 
the A and N overlapping. The right and 
left sides were main and standby 
transmitters, the bottom contained 
control and switch-over circuitry along 


in 


Here is a grayscale version of the Augu 
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with some power supply sections, 
the center of the unit, behind the glass 
door was called the sideband generator, 
with redundant circuitry on the sides of 
the cabinet reached by opening the door. 
It was not sideband like our SSB signals 
at all; many navigation systems generated 
separate signals, only to be combined in 
antenna systems that were labeled as 
‘sidebands.’ Adcock and VOR, VHF 
Omni Range equipment ran concurrently 
for many years, but the Adcock systems 
were slowly removed from service in the 
late ‘60s early ‘70s. Around late 1978, we 
got a new Nautel Non Direction Beacon 
transmitter that also ran 400 watts output, 
and the old tube rig was removed. The 
Nautel was about as big as a 2 drawer file 
cabinet, had 8, 50 watt solid state amps 
that were combined for 400 out. Keeping 
things on the air was important in the 
FAA to have a good 
reliability/availability 
record. In that vein, I 
had a_ supervisor, 
showing off 
apparently, demonstrate 
how to hop from a 
wooden ladder to the 
hot tower if I ever 
needed to change the 
obstruction lamp, and 
not the 
transmitter off to do 
it. Well, he must not 
have done it for a long 
time, and he was much 
heavier since the last 
time he did, as he 
cracked the ceramic 
insulator on the Rohn 
base when he did. 
From that point on, 
until somebody else 


turn 


if 
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got the work load, I had clean that 
insulator crack and coat it with silicon 
grease during the quarterly shutdown for 
maintenance, or, sure enough, the base 
insulator would arc over as moisture 
seeped in. 

“I have some issue with reports the 
VOR system came during the late 1940s, 
as I also had 2 VOR sites as a work load 
at one time, one, call sign JAX, had two 
1938 manufactured transmitters, main 
and standby, operating 24/7, since 
around 1939. Both TX’s contained 
nothing but 4-125’s and one 807 
oscillator, cabinets were non-standard 
width, seems like 3ft wide, and all copper 
plated steel chassis. The only modification 
I ever did to them was when somebody 
got the wild idea the 807 needed to be 
changed, so we had a modification that 
installed a solid state oscillator in a plug 
in box, removing the 807. Co-located in 
the site, was a GRN9-C Tactical Air 
(LAGAN) ewenienily 
problematic system, primarily because of 
pollution from the pulp mill down the 
road. The air conditioning in the 
building, had all the return air duct work 
attached to the TACAN racks, meaning 
every bit of air in the building went 
through those racks, and the pulp mill 
pollutants caused circuit boards, that had 
hundreds of volts on stake terminals, to 
arc and cut carbon tracks in the phenolic 
circuit boards, what a mess. This system 


Navigation 


stayed on the air until around 1986 when 
it was relocated to the other side of town, 
away from the pulp mill, and replaced 
with the ‘Second Generation’ VORTAC 
system, only 3 racks, replacing 12, and is 
still used today. TACAN required a 
rotating antenna array, and now, as the 
motors or the antenna bearings fail, they 


are not replaced, the TACAN running 
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only a Distance Measuring Equipment 
(DME), since the variable part of the 
TACAN azimuth info was generated by 
the rotating antenna. In the ‘60s, at this 
site, and before air conditioning, this was 
Florida too, technicians worked shirtless 
and in shorts with rubber flip flops for 
shoes, and the temp was so hot in the 
building. Call outs were common, and 
working at 2 in the morning to get the 
darn TACAN back on the air was very 
important. When air conditioning was 
installed, reliability went way up, 
approaching the high 90’s percent point, 
and stayed that way until Jimmy Carter. 
Why Jimmy Carter? He instigated the 
NRG program in government offices, 
including unmanned facilities such as 
this. That policy stated air conditioning 
was to be turned up in all buildings when 
unoccupied to eliminate wasting power. 
After about 3 weeks, we thumbed our 
nose at Carter, since the overtime budget 
went over the top from callouts to facilities 
such as this, failing due to high heat. 

There are still many NDBs on the air, 
and up until a while ago, the FAA was 
still installing them. I would think there 
is nothing more reassuring, when you 
need it at least, than to have a needle 
swing and tell you to fly this way to 
safety. Putting all the navigation eggs in 
one GPS basket, will eventually come 
home to roost, and cost lives in the 
process.” 
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_ VINTAGE N ETS 
AM Ceres Net: ary mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 
Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 
California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 
California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 
Colorado Morning Net: Informal AMers on 3875 ke daily, Mornings Only at 6:00 AM MT MT, QSX 


- KGOJ 


Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 ke 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 
3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WBOIQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/-QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 


Fort Wayne Area 6-Meter AM net: Meets nightly @7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 


‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 


_ Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 ke. QSX op Ron (W8KYD) or Jeff (K3K YR) 


Midwest Classic Radio Net: Sat. morning 3885 kc @7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 


_ Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 


Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 


prhent: AM {Radio Club: Tue. evening swap, 3885 @7:30 ORT/é G30: Osx: op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM 0n 50.4 Mc. QSX op is Will (AA6DD). 

Swan Nets: Users Net Sun 2100z 14.293Mc +/- QRM. QSX op rotates Jim (WA5BDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WB6MWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WASIGG) or 
Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) Ist Wed, George 
(WA6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (K6IC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat.@ 2100 Pacific Time 3985 ke +/- QRM. QSX W7QHO. www.mregwest.org 


West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VA3ORP). 
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Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Ads usually run ONE month unless otherwise requested. 
Please email for the display ad rates, they are different from regular 


classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and siashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as described 
above, and if you are over 20 words, send payment for the extra 
words at 20 cents for each word. Not all readers use email, so 
include phone numbers if a response is desired. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 


Electric Radio 

PO Box 242 

Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


@DEADLINE for December 2017 is Wednesday, Nov. 221 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: One transmitter left, The 
Gates BC-1G has been reduced to 
$500.00.” Contact Phil, ACOOB, 
ARE @ Reagan.com 
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FOR SALE: Surplus Radio Conversion 
Manual Vol 3. $25 postpaid. Email for 
TOC. K3RKB @arrl.net 


FOR SALE: GALAXY V restoration project 
or parts. $50 plus shipping. No outer 
case, little dusty / rusty but pretty much 
intact - very restorable. John W3TJ 1-814- 
238-1736 or Filbertson@comcast.net 
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FOR SALE: Hallicrafters SX71 $125,S20 
$60,R8 $60,SX130 $75,Hammarlund HQ 
100C w/spk, Knight R100A $125,Hickok 
6000 tube checker $350 all or b/o located 
in Catskill.NY would like local p/u if 
possible, Clayton, KC2BTL, 518-678- 
0475 vedder_clayton @ yahoo.com 


FOR SALE: Johnson Ranger factory wired 
$300, Johnson Courier $300, both very 
nice and working. Winged Collins 30L-1 
with NIB Harbach power supply rebuild 
kit, looks mint, $500. Hallicrafters SR- 
400A Cyclone Ill and power supply, 
collector quality, $350. QST 1958-1975 in 
binders, free. Pick-up only near Cleveland, 
OH. Keith Kunde, K8KK, 8355 Dalepoint 
Rd., Independence, OH 44131, 216-524- 
— 7698 (machine), k8kk @arrl.net 


FOR SALE: Astron RS-35A, BC-458, BC- 
455, Collins 75S3, 516F2, 312B4, Ringo 
Ranger ARX2B, Crosley Pup, Aeriola 
Junior, Ariola Senior, Radio 3, Radiola 3A, 
RCA 350 Catalin (cracked), BC654 
Receiver, Philco PT2. 304TL, 813, 2A3, 
45, more. Emerson Violin Radio, Stewart- 
Warner Book Radio, Transformers: plate, 
modulation, power, filament. Astatic 
D104. Collins original manuals, 312B4, 
75A4, KWS1, PM2, RME VHF152, 
Kenwood 7930. George, WOATA, Box 704, 
Longmont, Co. 80502, 
woata1947 @gmail.com, 303-776-9036 


FOR SALE: HB 304TL amp/4 ft cabinet on 
rollers. Operate or use for parts. $250 in 
SE AZ. Pickup only. Larry, WOOGH, 903- 
975-5141 for details. 


FOR SALE: Commercially built 40X1000 
Amp/pwr supply in 6 ft rack on rollers, 
spare 4CX1000 tube. Pickup only SE AZ. 
Larry, WOOGH 903-975-5141 


FOR SALE: Hallicrafters SX-88, all 
Original, no mods, no dents, no scratches, 
best offer close to $10,000. Dick, W6ZPE, 
1-909-203-2571 


FOR SALE: 1000’s of Crystals, some in 
holders, offer plus shipping. Dave 
Schmidtke, WBE, email: 


daves2 @ enventis.net 
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FOR SALE: Nye Viking impedance 
matching network, 3000 watts, large silver 
plated roller inductor, 160 through 10 
meters, original manual, asking $650 + 
shipping. Dick, W6ZPE, 1-909-203-2571 


FOR SALE: Johnson Ranger |, Johnson 
6N2, Gonset G28. Herb, K9GTB, 217- 
851-1289, 1727 S. Rodgers Ave, Alton, IL 
62002 


FOR SALE: National HRO-500 #102 in 
excellent, working condition, Local pickup 
ONLY, $850 firm. Dave Minchella, KE2GE, 
Rochester, NY 585-467-6224 
ke2ge @ yahoo.com 


FOR SALE: Speaker from Philco 95, good 
condition, $20. 0-15 ma. meter, $5. 
Majestic Escutcheon. James Looney, 
1135 Harman Junction Rd., Grundy, VA 
24614, mowman7777 @yahoo.com 1- 
276-531-8677 


FOR SALE: Downsizing boat-anchor 
collection. All items are working and in 
good to excellent condition. Manuals for 
each item. R390A (Amelco, S/N 1712 with 
Tech Manual TM 11-5820-358-35) $950. 
Johnson Ranger (Professional 
restoration) $495. Heathkit DX-100 $200. 
Gonset GSB-100 (Model 3233) $300. 
National HRO-MX (1.7-4.0Mhz coil set) 
$125. Hammarlund SP-600-JX14 $400. 
Hallicrafters S-20R $95. Central 
Electronics CE-20 & 458 VFO $200. Many 
more items available, ask if you are looking 
for something particular. Jeff Holmquest, 


K2EWM, 910-420-8712, email 
westportjeff167 @ gmail.com 
FOR SALE/TRADE: Modulation 


Transformer, Thordarson/Meissner Type 
21M65 500 Watt. NOS still in original 
crate. $400 firm. Good Used Pair Amperex 
6083/AX9909 tested. $100 Rob, K1DFT, 
robvi3 @gmail.com or 401-487-3933 
leave message. 


FOR SALE: Battery/Ac Portable Radios 
Trans O Boon Box Tape Disc Tube Call 
Howard, 301-320-3028 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! | 


304-856-1026 


SACRIFICE: Military vehicle antenna 
mount AB-15, AB-65, with hardware, 
picture available for SASE. Pay only UPS, 
MO, CONUS, Louis D’Antuono, WA2CBZ, 
8802 Ridge Blvd, APT C-2, Brooklyn, NY 
11209 718-748-9612, Call After6 PM EST 


FOR SALE: ALPHA AMPLIFIEROWNERS 
New panels for Alpha 76A, 78, 374, 77Sx 
and 77Dx. Contact John Stanford, KF6l, at 
wb8svn @ gmail.com or (714) 412-7399 
with your requirement. 


FOR SALE: Autek, Eico, Heathkit, Icom, 
Knight, National, and Tektronix gear. 


Please email for list. David Justis, KNOS, 
dijustis1 @juno.com, 952-836-5570 
Leave Message. P.O.280, Wicomico, VA 
23184 


FOR SALE: 8 repairable 1930’s wooden 
console radios. Call for more info, Walter, 
718-456-1988 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 


cosmophone @ yahoo.com 


= 


WANTED: Surplus “ANTENNA CONTROL AND INDICATION” 
panel as pictured above. Unit was made by Bendix and 
carries the model number 772-001. Tom Cusack, WY8K 
tom @acmebirdseed.com 


510-787-4777 
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FOR SALE/TRADE: Radio Handbook 
1938, 1942, 1946, 1951, 1959, 1962, 
1967, 1970, 1972, 1975, 1981, 1987; 
ARRL Handbook 1942 thru 1992. NI4Q, 
POB 690098, Orlando, FL 32869. 407- 
351-5536, ni4q@juno.com 


FOR SALE: Vintage Electric Piano, 
Hammond M3, tubes amplifier built in, 
pick up only, $490. Toshi Yamada, 7107 
175th PL SW, Edmonds, WA 98026 
ja1ftc@ hotmail.com 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
wefnz @ verizon.net 


_ FOR SALE. NOS Cutler Hammer toggle 
_ switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
_H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


_ FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


FOR SALE: Eico model 315 signal 
generator $20. Keenwood TH315S 220 
Mc hand held $25. Yeasu FT470 dual ban 
hand held with base charger $25. Datong 
multi mode audio filter model FL3 $30. 
Yaesu VHF SWR power meter model 
YS500 140-525 Mc $25 Ed, WA7DAX, 
801-598-9217 
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FOR SALE: Hallicrafters HT-32 $50. Ed, 
WA7DAX, 801-598-9217 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, alll 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, _hittp:// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 45817- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaledp @ yahoo.com 


WANTED: Service for Repair of my two 
BC-611 radios. They seem to be alive. 
Andy, K6RY, candoandys @ aol.com, 559- 
903-2482 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The color is slightly lighter than 
the cover of ER. $17.00 
delivered, $18.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


ABET euaee RS coche oa sccntteresctee 4 hours, $89.95 


Collins 75S-3 and 32S-3..........cccccccsscecces 2 hours, $89.95 
Collins SQ Diag ee ieee oe Se 1 hour, $39.95 
Collinss30S eee tion decdeccovcstieeed 1 hour, $39.95 
CollinsiIKIWSs1 ee ee ae 2 hours, $39.95 
Collins 75bA@-4 arrest occa dele 2 hours, $89.95 
Collins) R-390A Mirerectrsest sk octet 7 hours, $109.95 
Collins R-390A Addendumn................... 2 hours, $49.95 


BL CPL ePEPEE r eres 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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DIGITAL VFO kcal = aE isd ziia'S R4 SERIES 


COLLINS 
Includes A 
2.7MHz Crystal 
Oscillator 
To Replace 
The Collins 


VFO, Giving 
Complete 
Control To The 
VFO 1000 
$275 + $15 S&H 

Easy installation ¢ just plug in the adapter and connect the cable 


THIS IS A DIGITAL VFO ¢ NOT JUST A DIGITAL READOUT 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 


More Info & Order At kk4pk.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 


WANTED: Hammarlund 110 Receiver 
potentiometer. | need these part#’s 
R24,R3,S5 (1.5K,10K, Switch) This is a 
combination potentiometer with switch 
that is used for the Sensitivity Control. 
Please let me know what you have & price. 
KC9UNL Curt curtstamp @aol.com 217- 
359-4017 


WANTED: Bandswitch for National NC- 
300. David, WOBCG, 817-605-0761 
ddespain @firstva.com 
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WANTED: Service for Watkins-Johnson 
WU-8718 receivers. We.have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: Name plate for a R-389 receiver. 
Jeff, WB6ZBX, 559 916 3311, 
vce.lab @ att.net 


WANTED: Looking for Dynamotor DM-42 
= 12 volt. This is for a BC-653 transmitter. 
Steve Bartkowski, 708-243-7713 


WANTED: Hallicrafters SX-115 parts radio 
or tuning dial, S-Meter and bracket, RF 
GAIN and ANT TRIMMER knobs, and two 
piece front panel. Gary Harmon, K5JWK, 
210-657-1549 or gharmon @idworld.net 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” 
daveg3uur @ gmail.com 


WANTED: Info and/or a schematic for a 
US Navy aircraft transmitter GWY-1 / GS- 
3. It has a 807 final modulated by a pair of 
6L6s. John Ryan, W7KEZ, 
w6loa@sbcglobal or Cellphone, 9 to 5 
PM PDT only; 916-343-1951 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 
Tubes Large Speakers 


Military Equip Telephone Equip 


Boat Anchors Old Computers 
Manuals Test Equip 


Components «=. and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


HamGHiFi 


56 


Model AB-1M, (With Voltmeter), 


Model AB-300M, with meter, 300 watts (2.5 amps x 120 
OAC) pen et A OSS BE SN OP ME ne PARLE ES $44.95 
SSMED PIMC LIMITE). .cccscceccestecssscesscssscedec 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. The AB-1M is 150W. All models 
come with a full money-back guarantee. 


Any computer with 
Adobe Acrobat Reader®. 
Performonce will vary 
depending on speed of 


the computer. 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


(Overseas customers please ask for shipping quotes.) 


Series | + Disk 1 
RL. Drake Co. 
{ 


eeccecccee 


Mecsed Inrush Teptines 
Models AB-1M, AB-300M 


Electric Radio Store 
720-924-0171 


a Cede | 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 704-657-8910 
briankn4r@ gmail.com, 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
69, 71, 73, 75: StevereKerrae 
skeller53@gmail.com, 718-405-8378 


WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, ng5t @tx.rr.com, 214-629- 
8759 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


can-caps.com 


t=23 
prEERE Sings oJ 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


WANTED: PRESS WIRELESS, NY: 


i : 5 i Licensed atleast 25 years ago and licensed today? 
Photos, information wanted on Hicksville, 


Baldwin, Litthe Neck, Centereach, Then you should join the 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 Quarter Century Wireless Association, Inc. 


w2krm @optonline.net 631-360-901 1 


To Join or Renew visit: 
WANTED: R-390As. It was built to play, not 


sit and decay. | overhaul and find them a http Jiwanw.qcwa.orgijoin-renew.php 
good home. Ted@x44.cc For more information please contact 
WANTED: Lots of IERC TR5-5020H 7-pin om@qcwa.org 

black tube shields! Chuck Felton, 307- 

634-5858 ef 


fo r tha Rad fovrAmateur” 


2 oe This book has everything you need to 

yee know about the art and science of 

RL aT, thermatron design and construction. 

Se emate It pulls together thermatron types 

: and characteristics, thermatron 

homebrew techniques, and how to 

design audio and RF triode and 

pentode circuits. The book is 233, 8.5 

x 11” pages, packed with hundreds of 

photos, schematics, diagrams, charts, 

and formulas. Grayson Evans, 

TA2ZGE/KJ7UM has been licensed 

since 1962, grew up on thermatrons, 

spent 40 years in the electronics 
mem quaterial and revsions, Inducing, anew chigte! on industry, and is bored to death with 


thermatron oscillator design. This book has everything you , 

need to know about the art and science of thermatron design sol ] d -Sstate! 

and construction. t is 287, 8.5 x 11" pages, packed with 

<< seach of photos, nee ay charts, and bn 

formulas. Grayson Evans, TA2ZGE/KJ7UM has been licensed bl f th 
since 1962, grew up on thermatrons, spent 40 years in the N OW Avai la e rom e 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! = e€ Cc tri Cc R a d i O B ete) ks to re ! 


4 
fi 
ef 


— ELECTRIC RADIO BACK ISSUES— 
All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 
https://www.ermag.com/index/ 


¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all of the number 
of remaining back issues while they are still available. 

e Single Issues: $4.00 Each, Postpaid 

e 1-YearSets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $22.00 plus $7.00 
Shipping. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $47.00 plus 
$8.00 Shipping. 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AdVErtiSiNG. --------------------------------------0- +2222 nnn nnn nnn n nnn neem enna nn nnenenen $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.-------------------------------------------------- Out of Stock 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:--------------------$29.95 - 10% - $26.90 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full color.-------------------------------------------------------- $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


is excellent. ----------------------------------------------------------------0-- 2-0 2-22-22 enna nnn nn nnn n nn nn nanan nnn $24.95 - 10% - $22.45 
ME TERRACES FICTION, VOIUITIG IL: | ceccsuanstevcvocecssuunavuncnvonsgaantvoneacneoetncensceacsdertsncszccnsacesnears $26.95 
PIECtiCd! HACGIO HEDAIl, VOLUME 2° -oiiccccccccsenscccdnsescencnnncnnnnnenaonsenccnnscacnespecesereszeccescassccnens $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.----------------------- 
monn nn enn nn nnn ne nnn nennnnnnnn nnn nn enna nn nn nena nn nnn nena nn nnn nnn nme nanan nmnnn nnn nnnnn nnn mnnmnanan an ------$25.95-10% = $22.45 


Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ..............0.005- $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative.----------------------------------------------------------- 2-2-2022 nn enon nena nnn nn nnn nnn nnn nn nnn nnnnnee $26.95-10% = $24.25 
Again Available! Shortwave Receivers Past & Present: This is Fred Osterman’s 
long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, 
more like an encyclopedia than a mere handbook! Sure to become a classic volume, 
it contains info on over 1,700 receivers from 1942 to 2013, when the book was com- 
pleted. Includes many hard-to-find details about European equipment.--------- $49.95 

The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


and Poles, mentioning radio communications of the day. ------------------------------------------------------- $13.50 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
wan nn nn nn nn nn nnn nn nn nn nnn nn nn nnn nn nn nnn nn nn nn nnn nn nn nn nnn nnn nn nnn - === ------- $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders. Please Note: When the 
remaining stock is gone, this book will be out-of-print.--------------------------------------------- $21.95 - 10% = $19.75 


Ordering Information: 


Hollow State Design and Tube Type Transmitters are shipped for $6.00 each. 
Shortwave Receivers Past and Present is heavy and shipping is $7.00. 


For other books, please add $5.00 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal, Call or Email for Details 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 
WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 
WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
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&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, FCI Ft. Dix, PO BOX 2000, Fort 
Dix, NJ 08640 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 


WANTED: Vlbroplex or other Bugs for 
Restoration. Email with condition/ 
images, KC9UNL, Curt Gidding, 
curtstamp @aol.com 217-359-4017 


FOR TRADE: Would like to trade a nice, 
unmodified, original, MT-69/ARC-5 
single-receiver rack for a FT-231-A 
Mount to complete my 80M Command 
set station. Bare aluminum or black 
wrinkle OK. Thank you, contact Ray, 
NODMS, at Electric Radio 720-924-0171 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 3895 
Southwest USA. All welcome. Ron, 
K2RP @ARRL.NET 


WANTED: Midland Young World (Junior) 
CB Base Station, in good condition. Rex, 
firstsignal @ inbox.com 


W7FG True Ladder Line and 


Wire Antennas 
* 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
* Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


November 2017 


— End of the Line — 
We apologize for this development, but after offering the 
ER magazine organizer boxes for 15 years they are no 
longer available. The company that made them has been 
sold. The new management has tripled the dealer cost and 
increased the minimum order so high that we have no 
storage space for 4,000 sets. 


e Your Resource for * * Collins Radio * * 
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e Offering Unparalleled Free as wellas.. 
e .... Exciting Member Benefits 
¢ World Class Signal Magazine 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Come see what the excitement is about 


bie a 
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Subscription Information 
Published Monthly 

The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 


Periodicals Rate: $36 : 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up fora 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL | 
11/17 


WSADS 01/18 
AUTO*MIXED ADC 800 
James Beyer 
6213 Countryside Lane 
Madison Wi 53705-1025 


READY TO DOWNSIZE 
YOUR ESTATE? 


Estate planning for your ham, antique radio or 
audio equipment can be difficult. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


ae 


AUCTION & REALTY, LL 


Selanne 73, David Schulman, WDOERU 
HALLICRAF TERS SR-2000 HURRICANE 816-455-5520 or 913-568-3767 
SOLD FOR $2,255 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


